











The Economical 
Road Construction 


Truscon Wire Mesh and Contraction 
Joints protect the road from breakage 
and distintegration. Wire Mesh binds 
the concrete. The Truscon Contrac- 
tion Joint forms a slab division which 
permits expansion and _ contraction 
without breakage in the concrete. 
Rapid construction, low cost and low 
maintenance recommend them for eco- 
nomical, permanent concrete roads. 


Write for hand-book 


“Modern Road Construction.” 


TRUSCON STEEL COMPANY 
Youngstown, Ohio 


Warehouses and Sales Offices in Principal Cities. 
Foreign Div.: New York. Canada: Walkerville, Ont. 
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The Austin Motor Grader 
WITH LEANING FRONT WHEELS 


HE patrol system of road maintenance is generally admitted to be the best 
possible method of keeping earth, gravel and similar roads in good condi- 
tion at all times. A road that is systematically maintained will always be 
a joy to those who travel over it, and will never get into such shape that it will 
need expensive grading. 
Motorized patrol graders are becoming increasingly popular in all parts of the 
country, and of these motor-propelled machines the Austin Motor Grader is 
without doubt one of the most, if not the most, efficient. 


The Natural Grader built in the Natural Way 


The operator of the Austin Motor Grader has directly under his hand all Motor 
and Grader Controls, and stands at the rear of the machine where every prac- 
tical reason for motor and grader operating demands that he should stand. 
{Contrast this with other types of Motor Graders on which the operator is 
stationed in front of the tractor, which is not only a hot place, and a dangerous 
one, but also an unnatural place because the Motor Controls have to be ex- 
tended out to the front where they do not belong, and the operator stands 
directly above the blade where no practical grader operator would ever choose 
to stand, and where, in the forty years road graders have been made, no oper- 
ator was ever before asked to stand.} 


EQUIPMENT 


The exclusive leaning front wheels, illustrated at the left, are probably the most 
popular feature of the Austin Motor Grader, and are alone enough to account 
for its remarkable efficiency. The front ends of ordinary road graders are kept 

from slisping sideways by the teams or tractors used to pull them. The 




















A “close-up” of the 
Leaning Front Wheels 
















The Crawler 
Tread 









The Rear j Our Special Motor front end of a motor grader is not hitched to anything, and, therefore, 
Scarifier is Grader Bulletin dis- has a tendency to slip sideways, which tendency can best be overcome 
sturdy cusses the subjects of by the use of leaning front wheels. 
and road maintenance in 
strong general, and motor These leaning wheels in combination with the crawler tread, also illus- 











my in particu- trated at the left, enable the Austin Motor Grader to work on shoulders 

po A —. = and in ditches where a straight-wheel motor grader with ordinary rear 

to ask fer your rican wheels would be useless. The crawler tread is also to be preferred for 
use in soft or sandy soils. 
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Two types of scarifier attachments are provided; the center type, which is 
fastened to the blade circle, and the rear type, illustrated at the left, which is 
intended for more difficult work. 
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California State Highway Equipment Department 





Numerous repair shops and maintenance yards operated by the California 
State Highway Commission for repairing and maintaining motor equipment 
used in building and maintaining the highways throughout the State 





In order to house and care for the trucks and 
equipment allotted the several divisions of the 
California State Highway Commission and to 
facilitate the issuance of tools and materials as 
needed, division shops and warehouses have been 
established at Willits, Redding, Fruitvale, Peta- 
luma, San Jose, San Luis Obispo, Fresno, Bishop 
and Lankershim, and a central shop and ware- 
houses at Sacramento. 

The several division shops have been equipped 
with machinery and tools necessary for making 
routine repairs, and the central shop (also called 
headquarters shop) at Sacramento is fully 
equipped for the overhauling of all the equipment 
of the Highway Commission. Nearly all the 
machinery and tools needed to equip these shops 
were received from the Federal Government. 
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Prior to the distribution of surplus war mate- 
rial by the government, comparatively little 
equipment was owned by the Highway Commis- 
sion. As soon as it became apparent that a con- 
siderable quantity of equipment would be re- 
ceived from the government, an equipment de- 
partment was organized at headquarters and 
given general charge of all equipment, as well as 
the distribution of supplies from government 
stock; also direct charge of the central repair 
shops at Sacramento and general supervision over 
the use and repair of the equipment of the sev- 
eral divisions. 

The central repair shops and maintenance yard 
at Sacramento cover approximately four acres 
and represent an investment of something over 
$250,000. This includes the cost of the labora- 
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VIEW IN MACHINE SHOP. 
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VIEW IN REPAIR SHOP. 


tory building, which totaled $30,000, and the stor- 
age yard of Divisions III and X, but equipment 
for the shop in the way of machine tools, lathes 
and drills received from the Federal Government 
is not included in this $250,000. Surplus war 
equipment in the way of power tools now in use 
is valued at approximately $30,000. From Janu- 
ary 1, 1923, to May, 1924, expenditures for road- 
building equipment aggregated about $300,000, 
and those for motor vehicles over $180,000. 
Nearly all the money expended for motor vehicles 
has been for the rehabilitating and equipping of 
trucks received from the United States Govern- 
ment, and the purchase of passenger vehicles to 
replace those worn out in service. 

The central shop is a one-story brick building, 
well lighted and covering a floor area of about 
26,000 square feet. It is completely equipped 
for the repair of all classes of equipment, and is 
one of the most complete shops of this nature in 
the State. The machine shop equipment includes 
*three lathes, a planer, crankshaft grinder, cyl- 
inder grinder, universal and. cutter grinder, five- 
foot radial drill, universal milling machine, hand 
milling machine, 28-inch sliding head drill, sensi- 
tive drill, tool grinders and other minor tools. 
The equipment of the blacksmith shop includes 
spring and felloe-band furnaces, heat-treating 
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war material for purposes other than that 
for which it was designed. A striking example 
of this is the use that has been made of Cadillac 
engines secured from the government. Just before 
the close of the war the ordnance department de- 
signed a 214-ton catipillar tractor capable of op- 
eration at high speed and driven by an eight-cyl- 
inder Cadillac engine. Only about 70 of these 
tractors were assembled previous to the armistice, 
but a large number of the eight-cylinder Cadillac 
engines had been delivered for use with these 
tractors. R. H. Stalnaker, equipment engineer in 
charge of the Central Repair Shops, secured a 
number of these engines for California and de- 
signed and built power plants in which they were 
utilized for driving rock crushers, effecting a sav- 
ing on each of about $1,500 as compared with the 
cost of a commercial plant capable of performing 
the same work. 

One make of truck distributed to the State by 
the government was fitted with a pressure gaso- 
line feed system which was a source of much an- 
noyance and expense. The State succeeded in se- 
curing from the government some 200 vacuum 
tanks, intended for use on tractors, and are in- 
stalling these tanks on the above trucks whenever 
they come in for repairs. A considerable saving 
in the cost of repairs has been made possible by 
this change and so far the vacuum tanks have 
given no trouble whatever. 

Another interesting development of the central 
repair shops is the department established to do 
repair work on automobiles belonging to other 
state departments located in Sacramento and 
vicinity. This department is fully equipped to do 
efficient repair work in the shortest possible time 
and at minimum cost. One of the officials of the 
agricultural department wrote to the head of the 
equipment department of the highway commis- 
sion: “The Chief of my Division wishes me to 
take this opportunity to express to you our ap- 
preciation and satisfaction with the work done 
at the Central Repair Shops on the cars operated 
by us. We believe that the present arrangement 
of having repair work done by your Commission 
has worked out not only more economically but 
more efficiently than the old system.” 





furnaces, two down-draft 
forges, a hydraulic tire press, 
oxy-acetylene welding and 
cutting torches and other 
minor tools. 

Two corrugated iron 
warehouses, each 60x140 ft., 
have been erected to house 
trucks and materials await- 
ing distribution, and a gal- 
vanized iron building for- 
merly occupied as a shop by 
the Highway Commission is 
now utilized as a warehouse 
for small tools and supplies. 

Among the accomplish- 
ments of the central shop 








possibly the most interest- 
ing is the utilization of 
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Twenty-one three-yard trucks recently have 
been turned out at the central shop, fifteen of 
them being reinforced with the planking. All are 
equipped with underbody hydraulic hoists with 
a dumping angle of 48 degrees. This type of 
truck is doing a great deal to speed up handling 
of material, 

The Central Repair Shops recently completed 
the delivery to the various divisions of the High- 
way Commission of ten new sprinkler pump out- 
fits equipped with 1,000-gallon tanks, mounted on 
Liberty trucks, which are used for sprinkling dirt 
roads and watering trees. A labor-saving feature 
of the new sprinklers is a loading unit consisting 
of a 24%-inch centrifugal pump with a power take- 
off from the transmission. It is placed so as to 
insure efficient handling and filled the tanks in 
five minutes on test: 

Some of the things successfully done in the 
way of repairing or working in government mate- 
rial are as follows: 

About all the cast bronze used in the shop is 
recast from bushings and castings received from 
the government together with the necessary pro- 
portion of copper added. This recast bronze 
costs 15 cents per pound when the Commission 
formerly paid approximately 36 cents for -pur- 
chased bronze. 

About all the brake lining used on the trucks 
is that which has been cut down in the shops 
from over width government stock by using cir- 
cular shears.. The approximate cost of cutting 
down the lining is 2 cents per foot. 

Another ‘successful operation in repairing 
which saves considerable expense is the filling of 
wrist pin scores in cylinders. The success of 
this was practically demonstrated recently. A 
Packard block that had been filled several months 
ago was accidentally run low on oil enough to 
score the cylinders and pistons, but the score 
fill stayed in. The score fill metal is put in by a 
small torch which burns city gas and oxygen. 
The metal is made of lead, tin and a small per- 
centage of copper. 

In boring bearings with a boring bar there is a 
saving of from 25 per cent to 50 per cent in time 
and scraping. The connecting rod bearing bor- 
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VIEW .IN BLACKSMITH SHOP. 


ing machine also saves about the same percentage 
in time over hand scraping. 

The oiled duck received from the Government 
has been used in covering tops, cushions, making 
curtains, tents and flies. 

Approximately 125 old type Nash Quad tool 
boxes received from the Government were cul 
in half, ends welded in and made over into a more 
suitable size truck tool box at a cost of $2.99 
each. 

A quantity of link chain has been utilized in 
making skid chains, mostly of the Commission’s 
own design. 

All reground and overhauled motors are run in 
from 12 to 18 hours before being installed in the 
trucks. This has reduced the trouble of scored 
cylinders to a minimum. 

A quantity of white lantern globes received 
from the Government were colored red to make 
them suitable for protection purposes. A saving 
of approximately 50 cents per lantern was ac- 
complished. 

The shops are using phosphorous bronze tubing 








ROOM, REPAIR SHOP, AND STORAGE YARD FOR MOTOR EQUIPMENT. 


for spring bushings. This 
has netted a saving of about 
50 per cent on costs of bush- 
ings and it seems to be 
working out very satisfac- 
torily. 

A few weeks ago steam 
and chemical cleaning of 
trucks was adopted, which 
has proven very successful, 
having cut down the time in 
cleaning 50 per cent. The 
chemicals used in cleaning 
are soda ash and caustic soda 
properly mixed with water, 
all being placed in an oil 
drum mounted on the road 
roller. The chemicals are 
mixed.and heated in the tank 
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by means of steam pipes connected with the 
boiler of a road roller that is used very little for 
rolling work. The operator first adjusts the flow 
of chemicals at the jet and then the steam under 
40 lbs. pressure is turned on at the boiler, when 
the operation of steam cleaning begins. The 
steam nozzle, made at the shops, has hand-oper- 
ated valves for controlling the steam and the 
chemical mixtures. After a truck has been thor- 
oughly steam cleaned the operator turns a stream 
of clear water onto the vehicle and cleans off 
all the chemicals that may be on the surface of 
body or chassis. Compressed air is then used 
for blowing water off the motor and transmis- 
sion. 

By this new method a three-ton truck can be 
thoroughly cleaned in three hours by one oper- 
ator. The same work formerly required from 
6 to 10 hours by the old method. Fuel for firing 
the road roller consists of oil drained from crank 
cases of the autos and trucks being serviced or 
overhauled at the shops. 





Management of Equipment Department 
By R. H. Stalnaker* 


One of the striking developments in highway 
building during recent years has been the re- 
markable increase in the use of machinery and 
specialized tools. With this change in methods 
of construction and maintenance, the problem of 
properly equipping a department or an outfit to 
do necessary work in connection with highway 
building to the best advantage and at the least 
cost has become increasingly complex. 

It is the function of the Equipment Department 
of the California Highway Commission to handle 
all questions relating to the purchase, use and 
care of equipment employed in road construction 
operations throughout the state, including the re- 
pair and distribution of surplus government war 
material. 

In connection with these duties one of the vex- 
ing problems which has confronted the depart- 
ment in the past was that of a just distribution 
of the cost of upkeep of equipment against the 
work on which it had been used. For example, 
a truck might be in operation a year or more on 
numerous jobs, and possibly in two or three divi- 
sions before reaching a point where it required a 
thorough overhauling. 

Theoretically the cost of overhauling should be 
prorated against the several jobs on which it was 
employed, but the task was almost impossible 
as each man who had used the truck would in- 
sist that it was in first-class condition when it 
was in his hands and that the-cost should be 
charged to the others. 

In order to minimize these difficulties and to 
provide for proper depreciation charges, as well 
as to comply with the law passed by the legisla- 
ture, requiring that a charge for depreciation of 
equipment be levied against all work performed 
by day labor, all state highway equipment has 
been placed on a rental basis. 


*Equipment Engineer of California Highway Commis- 
sion, 
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Rentals are so fixed as to cover, on an average, 
the cost of repairs and upkeep and an allowance 
for depreciation based upon the estimated life of 
the equipment. This system was put into effect 
January Ist, 1924, and so far has succeeded be- 
yond expectations. 

Under this system the road-building equipment 
of the Commission has been divided into two 
classes, rental and non-rental. The _ rental 
equipment includes all road building equipment 
of a fairly permanent nature and reasonably 
high value, while the non-rental equipment in- 
cludes small tools and articles of comparatively 
short life, such as tents and articles of camp 
equipment, stoves, etc. These articles are used 
only on large jobs, and, together with the re- 
pairs on them and the cost of small tools, are 
charged direct to the job. The job is credited 
with the salvage value of any equipment trans- 
ferred to other work, or left on hand at the con- 
clusion of the work. The cost of small tools. 
bought for use on general maintenance is ap- 
plied to a suspense account, the total of which 
is prorated annually against the expenditures for 
general maintenance in the division concerned. 

The rental equipment is divided into two 
classes: automotive, including passenger cars, 
motor trucks and motorcycles; and construction, 
including tractors, graders, crushers and all other 
major equipment used in road construction and 
maintenance. The distinction between rental and 
non-rental equipment (apart from small tools) is 
largely arbitrary, but is in general based on the 
probable permanence of location of the article in 
question during its useful life, and the likelihood 
of its future usefulness on other jobs. 

The fixing of proper rates for rental involved 
much study. Few data were available except the 
suggested schedule of equipment rental prepared 
by the Associated General Contractors of Amer- 
ica. Excepting on motor vehicles, no records 1. 
cost of upkeep had been kept by the Commission. 
These were of little value, as nearly all the auto- 
motive equipment had been received from the fed- 
eral government, and large quantities of spare 
parts for the various vehicles were distributed 
with them. These parts, distributed. free of 
charge to the state, had not been charged for 
when used, and, so far as upkeep costs were con- 
cerned, the cost data were therefore of little value. 

The rentals fixed were necessarily somewhat 
tentative and were, in general, considerably lower 
than those recommended by the Associated Gen- 
eral Contractors, even after allowance is made 
for items not applicable to state work, such as 
taxes, insurance and interest on investment. Ex- 
cept in unusual cases, it was felt that the service 
on maintenance work, on which the major por- 
tion of the equipment is employed, was much less 
severe than that on the average contract job, and 
that the cost of upkeep would be less, and the 
useful life of the equipment longer on that ac- 
count. Some adjustments in rates have already 
been necessary, and a review of all rates will be 
made as soon as sufficient data have been accu- 
mulated. Average returns, however, are very 
close to those anticipated. 
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All rental equipment has been assigned num- 
bers for the purpose of identification, and an ac- 
curate account of cost of upkeep and rental 
received is kept for each article. The accounts 
of the departments are all segregated so as to 
afford full information as to relative costs in the 
various divisions. 

During the first six months of 1924 the total 
amount of rental assessed was approximately 
$765,000 and the approximate cost of administra- 
tion, upkeep and expenses in connection with the 
transfer of equipment between divisions was 
$408,000, leaving a balance of $357,000 available 
to cover depreciation and purchase of replace- 
ments. 


North Carolina’s Road 
Program 


Charles M. Upham, chief engineer of the Norti 
Carolina State Highway Commission, in a paper 
before the North Carolina Section of the Amer- 
ican Society of Civil Engineers, discussed the 
future road program adopted for that State, and 
in connection therewith, brought out certain ideas 
and opinions that are of general application and 
interest. Some of these are given in abstract in 
the following paragraphs. 

Every state is justified, when beginning its road 
construction, in issuing bonds so as to spread 
out over a series of years the payment and re- 
tirement of the bonds by those benefited by the 
investment. To carry on a large initial program 
under the so-called “pay-as-you-go” plan would 
create an excessive tax and delay the construc- 
tion of the system to such an extent-that the 
progress of the states as a whole would be re- 
tarded. After a start has been made by means 
of bonds, however, the state should slowly and 
gradually change the method to the pay-as-you- 
go plan. This automatically adjusts itself, for 
after the bond money has been spent in construct- 
ing the highways, the large number of new users 
will increase the revenue to an extent that will 
not only pay the interest and sinking fund on the 
bonds, but will allow a certain amount for pay- 
ment of new construction. Thus the state will 
gradually, as its highway system develops, pass 
from the bonding to the direct revenue method of 
financing. North Carolina can, no doubt, con- 
struct a highway system and in a few years pay 
for the entire system from the revenues derived 
from the savings of the highway users. “This 
is the only case I know of where you can eat 
your cake and have it too.” 

North Carolina has already spent or contracted 
$65,000,000 and an additional bond issue of $20,- 
000,000 is practically available. This will not 
necessarily all be spent on hard-surfaced roads. 
A recent report of the Highway Research Board 
Stated that the immediate need is to meet the 
traffic requirements and build a road that will 
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be passable every day in the year, rather than 
construct a shorter mileage or high-type pave- 
ment. If the pavement is of too low a type, the 
maintenance charges will be high, but on the 
other hand if it is of too high a type, the traffic 
may not justify the expenditure. 

The selection of the type of pavement is prob- 
ably the most difficult problem in highway con- 
struction. It depends upon many factors, which, 
as a rule, are handled differently in practically 
every state. The immediate traffic demands to- 
gether with the anticipated traffic within a rea- 
sonable number of years; the character of the 
locality through which the road is to be built; 
whether the road is to be used for commercial 
purposes or as a tourist road; whether it will be 
subjected to very heavy truck traffic or to light 
truck and passenger traffic; the availability of 
local materials for construction ; whether the road 
will be affected by weather conditions; the 
topography of the country through which it 
passes ; the location of villages and cities; grades ; 
alignment, and many other details—all these are 
factors which are to be considered when selecting 
the type of pavement. 

In North Carolina, in districts where it is 
known that the road will be subjected to a large 
number of vehicles and a high percentage of 
heavy trucks, the Highway Commission has con- 
structed hard-surfaced pavements which have 
adequately taken care of this kind of traffic. In 
other localities where the present traffic demands 
and surrounding conditions do not warrant the 
construction of the higher cost road, the progres- 
sive type of road is built. In constructing the 
latter, the lines, grades and drainage structures 
are built in accordance with standard practice for 
hard surface, for it is considered that some day 
the road will be hard surfaced; while the surface 
is constructed of a selected material, either top- 
soil, sand-clay or gravel, which makes it pos- 
sible for the road to be used throughout the year 
and carry a medium amount of traffic. Such a 
road is generally maintained with a road drag or 
road machine and is in reality the future subgrade 
for some type of hard surface. When the traffic 
on such a road becomes so greeat that the main- 
tenance cost is excessive, a better type of road 
is then desirable. The cost of the progressive 
or subgrade highway varies from $4,000 to $9,000 
per mile, while the cost of a hard surface will 
vary from $30,000 to $40,000 per mile. 

Until recent years there was no type of road 
intermediate between the selected-soil roads and 
the hard-surfaced roads. But recently the North 
Carolina Highway Commission has developed a 
surface that seems to be satisfactory for sec- 
ondary roads but costs much less than the hard- 
surface roads. These intermediate roads are of 


three types, one of which can be constructed at 
a cost of $2,000 to $2,500 a mile, another costs 
$12,000 or $13,000 a mile, and the third costs 
from $18,000 to $21,000. - 

By following out this plan of progressive con- 
struction the cost of road construction will con- 
tinue to be an investment. 








Repairing a Broken 


Sewer 





Sewage diverted temporarily to creek 

and sewer replaced or reinforced with 

concrete or with a steel lining. Final 
collapse due to heavy trucks. 





The method employed for meeting some un- 
usual difficulties in repairing a broken sewer was 
described in a paper before the New Jersey Sew- 
age Works Association by Paul Molitor, super- 
intendent of the Madison-Chatham (N. J.) Joint 
Sewage Treatment Works. This sewer was 
built in 1894 and has been in continuous opera- 
tion since then carrying the entire sewage flow 
of the towns of Montclair and Glen Ridge, and 
approximately two-thirds of that of Bloomfield, 
a total population of 50,000. On its way to the 
Passaic Valley sewer it passes through the center 
of Bloomfield on Washington Street, being at 
this point from 20 to 22 feet deep and 24 inches 
in diameter. 

For some years this sewer for a considerable 
distance above this point had been flowing under 
pressure and after heavy rains (probably because 
of leaking joints or breaks) had backed up into 
houses and even overflowed into the street. In 
March, 1924, basements of dwellings and bus- 
iness houses in Bloomfield were flooded and con- 
siderable damage caused, and Mr. Molitor as- 
sisted the city engineer of Montclair in investi- 
gating how best to remedy the defect. 

It was first necessary to divert all or most of 
the sewage flowing past this point. Owing to 
the quantity it was decided that pumping would 
not be practical, and a manhole was built over 
the sewer a little distance above the point where 
a break was suspected and a 15-inch pipe run 
from here into Tony’s brook, a short distance 
away. The sewer here was at a lower elevation 
than the bed of the brook, and to overcome this 
difficulty the bed of the brook was divided into 
two parts by a longitudinal dike, the stream be- 
ing carried on the further side of the dike, and 
the half of the bed left dry was then excavated 
to a sufficient depth to receive the sewage di- 
verted from the sewer. The fall of the brook 
below this point was such that by carrying the 
ditch a distance of 200 feet downstream the di- 
verted sewage would flow by gravity into the 
natural creek bed. When this had been done, 


the pipe on the lower side of the manhole was © 


plugged and all of the sewage diverted into the 
lowered section of the creek channel. 

This left still a considerable amount of sew- 
age reaching this sewer from Glen Ridge and 
Bloomfield, but a large part of this was diverted 
by leading this sewage into another sewer which 
skirted the affected area and discharged into the 
trunk sewer below the point needing immediate 
repair. 

When this had been done the trunk sewer was 





PUBLIC WORKS 





Vor. 56, No. 5 





uncovered for a distance of 40 feet at the sup- 
posed point of the break. Approximately 30 feet 
of this section of the sewer was found to be bad- 
ly broken and full of stones and dirt, causing a 
complete stoppage. This section of the sewer 
was rebuilt and a new manhole constructed at 
the upper end of the break, and from this a 
sewer-cleaning machine of the bucket type was 
used for cleaning a section 388 feet from here 
to the next manhole. About 15 cubic yards of 
stone and dirt were removed from this stretch. 
When this had been done Mr. Molitor crawled 
through the sewer for a distance of 212 feet. 
The first 104 feet was in good condition, but the 
next 108 feet, while perfectly round and function- 
ing properly, was cracked at the top and bottom. 
The next 176 feet was cracked at the quadrant 
points and had settled so that, instead of being 
2 feet in diameter, it was about 1 foot high, 
while in some places the top had fallen in and 
allowed stones and soil to enter. 

It seemed necessary to reconstruct about 218 
feet of sewer known to be broken, and a con- 
tract was let for this and for uncovering 108 feet 
of cracked pipe and reinforcing this with con- 
crete. This was let by contract because, the 
sewer being well over 20 feet deep, the work 
would require the use of machinery and equip- 
ment that the town did not possess. This work 
was carried out with diligence and dispatch and 














LOWERING PART OF BED OF BROOK 
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with a minimum of inconvenience to the public. 

In addition to this reconstruction and repair, 
the town employed a novel method of tempor- 
arily reinforcing about 40 feet under a street 
carrying very heavy traffic. This stretch of 
sewer was cracked and was reinforced by in- 
serting in it cylinders of 3/16-inch sheet steel in 
2-foot lengths and of such width as to leave about 
6 inches of the invert exposed when placed in 
position. The edges of these sheets were drawn 
together so as to make the cylinder somewhat 
smaller than the interior of the pipe and hold 
together by chains. After they had been in- 
serted in the sewer as a continuous lining, the 
chains were released and the steel sheets sprang 
out against the interior of the sewer. It is be- 
lieved that this will serve as a temporary rein- 
forcement to prevent the sewer from collapsing 
and will probably function until the steel rusts 
out. 

Mr. Molitor formed the opinion that the dis- 
integration of the sewer had been going on for 
some time, since depressions in the street over 
the sewer had been noticeable for some years and 
had been filled up from time to time, and the 
pieces of broken pipe which were removed from 
the collapsed sewer were rounded on the edges 
by erosion. He concluded that the failure was 
primarily due to lack of support under the sewer 
when it was constructed; to the fact that it- 
operated under pressure, causing sewage to be 
forced out through the cracks into the soil and, 
when the flow diminished, the water in the 
ground flowed back into the sewer, carrying 
with it soil materials surrounding the pipe; which 
washing left voids around and above the pipe, 
following which the ground, loosened by the 
passing of heavy trucks on the street above in 
recent years, had fallen on to the sewer and 
cause the collapse which finally stopped it en- 


tirely. 
Certified Roadside Water 


Pennsylvania’s practice of examining wells, 
springs, etc. along the main travelled highways 
and posting at each either a warning or a notice 
of satisfactory quality was referred to in the 
November issue of Public Works. Much the 
same practice was begun in Ohio before Penn- 
Sylvania adopted it. Nearly a thousand wells 
along the main Ohio highways have been ex- 
amined by engineers of the State Department 
of Health during the past twelve months. 

This work was begun in February 1924, when 
W. H. Dittoe, chief sanitary engineer of* the 
department, assigned Ralph C. Sweeney and 
C. S. Slade, assistant engineers, to it; Dr. W. 
Johnson being added later. They examine two 
classes of water supply—those supplying hotels, 
restaurants, schools, factories, and country 
clubs; and wells at small schools, tourist camps, 
summer resorts, churches, fair grounds, gaso- 
line filling stations and along roadsides. 

The supplies are examined as to possible 
sources of contamination; as to type and con- 
struction of well etc.; and by analysis of samples. 
If found satisfactory, this is certified by a “Seal 
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of Safety.” This is a small, yellow enameled 
metal disk which is placed on the pump barrel 
where it will be easily visible. The disks are 
serially numbered and dated. Where the sup- 
ply is delivered under pressure in buildings, a 
framed “Certificate of Safety” is placed in a 
conspicuous place in the building. The Divi- 
sion of Highways also supplies standard road 
signs marked “Safe Drinking Water 500 Feet 
Ahead,” which are placed along state main- 
tained roads. 

Most of the work has been done by engineers 
from the central department at Columbus, but 
periodic re-examination are made by county 
health officials, and during this year co-opera- 
tion with county health departments will be 
greatly broadened. A gratifying feature of the 
campaign is that owners of private wells are 
asking for examinations of them by the health 
authorities. 

A large percentage of the supplies investigated 
have been found unsatisfactory, usually because 
of their location with reference to privy vaults 
of the leaching type or other contaminating 
agencies. Many owners are glad to correct these 
defects when told how to do so. 


Meter Shop Methods* 


By A. P. Lovellt 


The best account of practice in San Diego may 
be given by following the meter from the time 
we receive it from the manufacturer. 

All meters as delivered to us are put on the 
test bench, tested and sealed. The meter shop 
foreman delivers the meters to a service fore- 
man on request, checking each meter by make, 
size and number. When installed by the service 
crews this same information is given on service 
installation order and returned to shop clerk, 
who makes out a card for each meter and files it. 

In due time, from wear, sand or some of the 
various causes with which we are all more or 
less familiar, the meter reader will find this 
meter dead or in his estimation not registering 
correctly. The meter reader carries a pad of 
blank forms on which he notes his findings and 
attaches this to the page of his meter book 
carrying the record of this meter. These books 
all go through the hands of the chief meter read- 
er who removes trouble slips and transfers notes 
to what we term a meter change sheet. 

This sheet shows the name and address of the 
property owner, tap number, number of meter 
reader’s field book, style, make and number of 
meter, together with last reading and date taken. 
This sheet is forwarded to the field repair crew 
who change the meter and return it to the meter 
shop with a card attached showing why the 
meter was removed and also all data on meter in- 
stalled in its place. On the reverse side of this 
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card is space for the meter shop foreman to 
report what repairs were necessary. 

In the meter shop the meter is turned over to 
a laborer who cleans and prepares it for the re- 
pairman. It then goes to the repair bench where 
new gears, disks, or whatever may be necessary 
are renewed or repaired. When a repaired 
meter is returned from the test bench, it is 
tested and sealed and is again ready for service. 
All dials are set back to zero. Large meters, 
that is from 3-inch and up, are usually repaired 
in the field. 

When disassembled we often find the meter has 
been damaged by hot water warping the disk. 
As we cannot force the property owner to in- 
stall a check valve on account of the danger of 
an explosion, we repair the meter and charge 
property owner for all damage. 

The City of San Diego has approximately 
26,000 meters in service and these are all cared 
for by two field and two shopmen. 

New services, 3-inch and larger, are now cared 
for by batteries of 2-inch meters and we are re- 
placing existing large meters with batteries as 
rapidly as our funds will permit. 

A check of the increase in revenue to the city 
derived from the battery installation over the 
large meter is interesting. I shall cite a few 
instances in which I have taken the revenue 
from certain services for a month of one year 
and for the same month of the succeeding year, 
the large meter being replaced with a battery in 
the meantime. Of course, we have no means cf 
knowing whether consumption was approximate- 
ly the same in both cases, but we take for 
granted it was nearly so. 


3-inch meter, store and rooming 


DEE icedesndedectoorsguricueg Sept., 1920 $4.45 
ED ovscsvicresscowsenepenens Sept., 1921 11.85 
3-inch meter, store and rooming 

Fe eer rer er re Nov., 1920 3.00 min. 
CECE T CLOT. aa | 6.30 
Stehs. teeter, Otel ..o.cc.ceccsivisnes Oct., 1921 34.05 
EE ddccntcssensosvecetvoaniegt Oct., 1922 53.10 
3-inch meter, hotel............0000% June, 1923 15.90 
NNT 5656.9. bide Sis 5d eA eeea Te weled June, 1924 32.40 
4-inch meter old disk type...... June, 1924 18.30 
ME a cerecins capacahmesaaxewewe Sept., 1924 190.20 
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Vibrolithic at Yankton 


with this pavement at 
South Dakota, during the 
years 1923 and 1924. 





Experience 
Yankton, 





By C. H. Conrick, City Engineer 

Vibrolithic concrete pavement may be defined 
as a method of construction applied to the usual 
practices in concrete paving with possible slight 
variations in aggregate proportions; also a 
wearing surface of special stone embedded in the 
top of the concrete slab. 

This method of construction is to vibrate the 
concrete mixture directly after the depositing 
and spreading of the concrete on the prepared 
subgrade. This is done by means of vibrating 
niachines, which are small hand-pushed gas en- 
gines mounted on a fourwheel truck, the fly- 
wheel of the engine being purposely thrown out 
of balance, which, together with the explosions, 
cause the machine to transmit a shaking motion 
to the concrete. These machines are pushed 
back and forth over especially constructed grids 
or platform boards 12 feet long by 16 inches 
wide, placed on top of the struckoff concrete so 
as to cover the entire surface from curb to curb. 

This operation is repeated several times, until 
completed. The machines may be stopped on 
high or rocky spots at will. The observed effects 
are: The excess water which the concrete con- 
tains rises to the surface and runs down the gut- 
ters in a small stream; next, air bubbles will be 
seen escaping from the concrete; finally, a coat 
of mortar about %-inch thick comes to the sur- 
face. The result of this vibration process is to 
densify the concrete by removing the excess 
water and freeing the entrapped air, each par- 
ticle of the aggregate settling into the most com- 
pact position and making a good contact with 
the subgrade. The grids having been moved for- 
ward, the finishers can walk on top of the slab 
with impunity, only the imprint of the shoe 
soles being seen. The concrete is then floated 
and belted, and after the usual three-weeks cur- 
ing period, is opened for traffic. 

It may be that a three-weeks period is un- 
necessarily long. By way of illustration, on a 
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recent paving job in Yankton an automobile was 
driven on the green concrete by accident just 
after the initial set had taken place. This left 
scarcely a mark, and to date no damage is evi- 
dent. Variations or slight changes in mixing 
may be found desirable during construction, as 
it seems that more coarse aggregate can be 
properly used with a given amount of mortar 
than in standard non-vibrated concrete. This we 
believe is a good feature; the more stone the 
better, provided there is sufficient mortar to 
properly fill all the voids. 

An especially selected and graded crushed 
stone is spread evenly over the struckoff con- 
crete just in advance of the placing of the vibra- 
tion platforms. This layer of stone is embedded 
into the concrete by the vibrating. It is notice- 
able that the stones turn flat side up under the 
vibration, and lie level just under the top coat- 
ing of mortar; hence, as the mortar coat wears 
off the stone is ready to offer the maximum re- 
sistance to traffic abrasion. 

The cost of vibrated concrete pavement is 
slightly more than ordinary concrete pavement 
constructed under similar specifications. The 
principal added cost is the additional machinery, 
labor and top stone and the expert supervision— 
« service charge which is not excessive, as com- 
pared with the total cost of the pavement. Out 
here the cost is from 7 per cent to 20 per cent 
higher. 

Yankton City has about 200 traveled blocks of 
city streets, of which 143 or 72 per cent are now 
paved with concrete. The first paving, done in 
1915 and 1916, consisted of 74 blocks of standard, 
non-vibrated concrete, being a 6-inch slab, mix 
1:2:3, crushed stone aggregate. This pavement 
is standing up well, although somewhat rough 
with high joints and longitudinal cracks quite 
noticeable on some streets. 

The 1923-24 program consisted of 69 blocks of 
vibrolithic concrete, being a 5-inch slab, 1:2:4 
mix, non-reinforced, with crushed stone for 
aggregate. The pavements laid two years ago 
and subjected to severe seasonal temperature 
changes show no sign of deterioration. Only a 
few small cracks, perhaps one or two to the 
block, so far have developed. It is smoother 
than the old pavement, probably due to the 
leveling action of the longitudinal vibrating 
boards. In fact, during construction we found 
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VIEW OF YANKTON VIBROLITHIC STREET 


that the straight edge almost was unnecessary, 
the platform having already left a level surface. 

Expansion joints of elastite were constructed 
at the ends and middle of each block. Elastite 
contraction joints spaced about 36 feet apart 
were inserted about 3 inches into the top of the 
slab, the tops being trimmed off later. These 
contraction joints are expected to act as pre- 
cracks only. 

It might be emphasized that a firm, smooth 
subgrade is even more essential with vibrolithic, 
as the vibration may cause a soft or spongy sub- 
grade to heave and mix with the concrete on the 
bottom, thus leaving certain weak or thin spots. 
This condition occurred on one block of our 
pavement when construction was resumed after 
a period of prolonged rainfall. Later a few 
spots the size of a hat broke through under the 
traffic, but were local and easily repaired. How- 
ever, an occasional rainfall seems to do no harm 
to either the subgrade or the finished surface, 
even though initial set is not yet complete, the 
belting marks only being washed off. 

The property owners, who in Yankton pay for 
the pavement by assessment, are well pleased 
with vibrolithic and its smooth riding surface. 
They are furthermore impressed with the con- 
struction method and its tamping effect. Many 
taxpayers were accustomed, during the period 
of construction, to watch the machines and feel 
the vibrations extending from the slab across the 
curb and to the ground upon which they stood. 

In conclusion, we believe that vibrolithic is a 
forward step in the building of a concrete slab. 
It is based on the theory that ideal concrete is 
that which contains the maximum amount of 
good stone held in place by a sufficient but not 
excessive amount of 1:2 mortar. Remove from 
this the excess water, voids and air pockets, 
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with the whole reduced to a dense monolithic 
mass, and the result is a pavement calculated to 
meet the increased loads and impact to which 
present pavements are subjected. 

In this western and middle western section 
vibrolithic is being used in increasing amount. 
Throughout Iowa, Illinois, Wisconsin, and in the 
severe climates of North and South Dakota and 
Minnesota it has come into general use. Large 
projects are in course of operation or about to 
be started at Aberdeen, S. D., and Hibbing, Minn. 
Much has been laid at Hillsboro, N. D., and in the 
vicinity of Seattle, Wash. At many points where 
ordinary concrete has been used vibrolithic has 
been chosen as simply an improvement over the 
old method. 


Brass and Copper 


Services 


The advantages of the use of brass and copper 
for water services were set forth by William G. 
Schneider of the Research Department of the 
Copper and Brass Research Association in a 
paper before the March meeting of the New York 
Section of the American Waterworks Associa- 
tion. 

The author stated that the oldest pipes known 
were made of copper, one believed by Egyptolo- 
gists to be 5,400 years old having been found at 
Ghizeh. Brass pipe installed in the Parker 
House, Boston, in 1856, is still in use, and such 
pipe has been used to a greater or less extent in 
connection with the hot water heating for resi- 
dences; but its use for water services is just 
beginning. 

The great advantage of copper or brass is its 
freedom from corrosion, either from the water 
on the inside or from the moist ground on the 
outside. He stated that because of the tendency 
of iron services to rust, plumbing contractors 
consider that a %-inch brass pipe for cold water 
work can be substituted for 34-inch iron, 1-inch 
brass for 1%-inch iron, etc. 

An advantage that brass pipe has over lead 
and copper is the possibility of using threaded 
joints, which are easier to make than wiped 
joints. In the matter of economy, the author 
gives as the cost of standard pipe sizes in cents 
per foot, for l-inch pipe, 10%c for galvanized 
steel, 1434c for genuine wrought iron, 18%c for 
galvanized genuine wrought iron, 40c for brass 
pipe, 44%4c for copper pipe and 48c for “A” lead 
pipe. Owing to the tendency of steel pipe to 
rust and corrode, however, he considers that the 
prices of -1%-inch steel and wrought iron pipe 
should be used, these being 14, 20 and 25c, re- 
spectively. 

However, the major part of installing plumb- 
ing and laying service pipe is the labor. Assum- 
ing that a 50-foot service costs $1.50 a foot for 
labor, this would give the cost of the service, 
aside from making the connection to the main, 
vary from $82 for galvanized steel to $85 for 
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brass, $97.25 for copper and $99 for lead. It 
would not be necessary for the life of the copper 
pipe to exceed that of the steel pipe by many 
years to more than make up for the difference 
in cost. 

In addition to these advantages, Mr. Schneider 
also states that it is possible to eliminate the lead 
gooseneck by using soft pipe; no red water; 
there are no inconveniences connected with re- 
placing corroded pipe such as tearing up the 
pavement and shutting off the water, no inade- 
quate pressure prior to the ultimate failure of 
the service, and no loss of water due to leaks or 
broken pipes. 

No particular cities were cited as users of brass 
or copper pipe, but in the information recently 
collected by “PUBLIC WORKS?” through ques- 
tionnaires we learned of several cities that were 
using brass or copper pipe, one water company 
alone having placed an order this year for 125,- 
000 feet of brass pipe for services. 

The author gives ten rules for successful use 
of brass pipe, these being as follows: 


1. Use only good brass fittings with threads of standard 
gauge and size. Do not use iron fittings on a brass 
pipe job. 

Cut the pipe with your regular cutters or with a hack 
saw. ‘Ream the pipe to remove all burrs. 

Use good dies without broken teeth. 

One-quarter of an inch per ten feet of length is ample 
allowance for expansion for hot and cold water lines. 

When threading keep the pipe as near to the vise as is 
consistent with easy working. 

While a lubricant is not absolutely necessary, it facili- 
tates threading. 

With properly made dies run the die onto the pipe until 
its surface is just flush with the pipe. When such 
threaded pipe is screwed home in the fitting no threads 
will show. 

8. Use care in threading and cut the threads down to 

exactly standard gauge and size. 

9. Best appearance in the finished job is obtained by using 
friction jaws in the vise and friction wrenches. Use 
care if you screw brass pipe home with a stillson 
wrench so as not to unduly mar it. 

10. With careful threading, good fittings and proper screw- 
ing home no pipe “dope” is necessary. Wicking is 
recommended preferable to a paste of ground red 
lead and gylcerine, or red lead and linseed oil. 
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Water Waste in Buffalo 


Public Works Commissioner Schwartz of Buf- 
falo has stated that a water waste survey will be 
carried on this year, especially of leaking fixtures, 
Where leaking fixtures are reported and the prop- 
erty owner fails to make repairs, the Wate 
Bureau inspectors are turning off the supplies. 
One territory with a population of 54,589, care- 
fully surveyed by the Pitometer division last fall 
contained. 3,110 leaking fixtures with an esti- 
mated waste of 3,000,000 gallons a day and each 
place where leaks were reported has been visited 
at least three times since then. Any of these this 
Spring with unrepaired fixtures will have the 
water shut off until repairs are made. 





Water Waste in Moline 
A survey of water waste at Moline, IIl., was 
begun last October by the Pitometer Company 
and was completed in March of this year at a 
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cost to the water department of $4,500. Mayor 
Sandstrom has reported that a loss of 515,790 
gallons a day was located and a large part of 
it has already been stopped by the water depart- 
ment. The Venturi meter at the pumping station 
showed an average consumption of 2,500,000 gal- 
lons per day with a minimum night rate of 
1,723,000. Under-registration was found to be 
responsible for 27,790 gallons a day. There were 
no indications found of unauthorized use of 
water, although a check was made on all large 
consumers for the purpose of detecting any such 
unauthorized use, as by use from unmetered fire 
lines, etc. 
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Municipal Monopoly in Garbage 


There have been many decisions, mostly of 
local courts, concerning the rights of cities to 
prevent the collection of garbage by any but 
municipal or municipally licensed collectors. One 
of the latest of these is by the Court of Civil 
Appeals of Texas in the case of the city of 
Breckenridge vs. McMullen, in which a city 
ordinance defining garbage and prohibiting the 
hauling of same by any but a licensed garbage 
officer of the city or his assistant is held to be 
within the police power of the city and valid and 
not to create a monopoly. 





Elevating Graderson Highway Work 





Economic study of the use of elevating graders and wagons in excavating 
for highways and other grading work, made by the U. S. Bureau of 
Public Roads 





As a part of the study being made by the 
Bureau of Public Roads on the various details 
of road construction, J. L. Harrison, highway 
engineer of the Bureau, publishes in the April 
issue of the Bureau’s monthly organ, “Public 
Roads,” the result of his study of the use of ele- 
vating graders and wagons on more than twenty 
separate outfits during the 1924 working season. 

The graders used were drawn, some by sixteen 
horses, other by twenty horses, and others by 


the grader busy; rather than that the grader 
should be considered as a device for loading 
wagons, the latter being the principal feature 
of the outfit. 

Concerning the economy of the grader, he 
states that an ordinary slip scraper can move 
about one-fifth of a cubic yard per load, a Fresno 
about one-third of a cubic yard, and a No. 2 
Wheeler about two-fifths of a cubic yard. Two 
horses and a man are required for either slip 











ELEVATING GRADER FILLING TRACTOR-DRAWN DUMP WAGONS 


caterpillar tractors. The wagons were appar- 
ently all horse-drawn. No mention is made of 
trains of wagons drawn by tractors, although 
this has been practiced to a certain extent in the 
east. The detailed discussion by Mr. Harrison 
occupies about ten pages and it is possible to 
give here only a summary of his observations and 
conclusions, 

The elevating grader is a digging and loading 
mechanism and the wagon a hauling mechanism. 
Mr. Harrison believes that the wagons should be 
considered as supplements to the loading mechan- 
ism, a sufficient number being employed to keep 


or Wheeler and three horses and a man with a 
Fresno. As compared with this, a standard 1%- 
yard bottom dump wagon with one man and two 
horses will carry from 1.2 to 1.4 cubic yards, and 
a 2-yard wagon with three horses will carry two 
cubic yards. The function of the grader is to 
fill these wagons as quickly as possible so as to 
keep them in continuous operation with as little 
time as possible spent in anything other than 
hauling. 

The peculiar field of the elevating grader is 
handling clay and loam in level or rather heavily 
rolling country. It is not well adapted to work 
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where slopes are steep and changes in slope 
abrupt, and it cannot be used to advantage for 
widening old roads in deep cuts. Neither are 
those available well adapted to handling sand or 
working over wet ground. It does not operate 
satisfactorily where rocks and boulders abound, 
nor on cut-over lands unless all the larger roots 
have been removed. 

In laying out a procedure for using a grader 
and wagon combination, the engineer’s problem 
is divided into three parts: 1. The production 
that this grader can secure; 2. The distance the 
earth must be hauled ; 3. The wagon supply which 
must be provided in order to move this produc- 
tion over this distance. 

GRADER PRODUCTION 

The elevating grader is always worked in a 
loop, usually making a cut down one side of the 
area, turning at the end and cutting up the other 
side and then turning back again. No material 
is ever taken out on the turns, and occasionally 
the lay of the work permits cutting on only one 
side of the loop. 

While excavating, the grader moves forward 
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FIG. 1—DIAGRAM OF ELEVATING 
WAGON OPERATION. 
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Typical Stop-Watch Readings on Loading Time, Showing 
Rapid Loading, for 16-Horse Grader with Eight 
2-Horse (144-Yard) Wagons 

Average load, 1.35 cubic yards. Average loading time, 
14.9 seconds (343 readings). Average wagon-exchange 
time, 16 seconds (296 readings). Average grader speed, 
3.62 feet per second. Average loading distance, 54 feet. 





Loading Loading Loading Loading 
time down time up time down time up 
Seconds Seconds Seconds Seconds 
Turn Turn Turn Turn 
28 25 15 15 
14 15 11 17 
12 15 11 13 
13 17 11 14 
11 16 14 13 
11 20 12 17 
12 13 23 
12 14 
Typical Grader Speeds 
Average grade 
Number of speed per 
Prime mover Study No. study periods* — 
‘eet 
Caterpillar tractor.. 13 14 2.9 
17b 34 i 
18a 1 3.1 
18b 20 2.8 
20 8 2.9 
23 10 3.0 
16-horse team....... 13 18 32 
15 9 ue 
18 5 3.1 
19 22 3.6 
21 3 i 
22 6 2.8 
20 horse team....... 18 5 3.8 
41 5 3.9 


*The study period was generally 1 hour. 
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digging out material and depositing it in a wagon 
which moves alongside; then stops while the 
loaded wagon moves forward and an empty 
wagon takes its place. The rate at which the 
grader moves forward while cutting is regulated 
by that of the wagon which it fills, and the rate 
at which the material is removed depends upon 
the cross-section of the cut thrown on to the 
elevator by the plow or disk. Under favorable 
conditions this may equal 1 square foot, but with 
unskilful handling or unfavorable conditions may 
fall to less than half of this. 

Where horse-draw wagons are used, the maxi- 
mum rate practicable appears to be about 4 feet 
per second. The discharge from the belt is first 
placed on the forward end of the box and moved 
toward the tailboard as the box is filled. This 
requires that the excavator move at a slightly 
lower speed than the wagon, and this theoretically 
is about one-quarter of a foot per second, making 
the speed of the grader about 334 feet per second, 
If the grader could continue excavating at this 
rate without stop and always cutting a 1-square- 
foot cross-section, the output of the machine 
would be about 500 cubic yards an hour, which 
may be considered the maximum theoretical ca- 
pacity. Seventy cubic yards is frequently the 
average, and few attain a daily average of 100 
cubic yards. The difference between the 100 and 
500 is caused by losses of one sort or another, 
and the aim of the contractor should be to reduce 
these losses to a minimum. 

The losses must fall under one of three head- 
ings: 1. Failure to maintain the full cross-section 
while cutting; 2. Failure to maintain full speed 
while moving; 3. Time losses during the working 
period. 

Full cross-section of bite cannot be maintained 
in highway excavation. There are a number ot 
reasons for this. If the soil is heavy and comes 
off the disk in strips or ribbons, a high rate of 
cutting may be possible; but if it tends to clog 
the belt, or if the bull wheel which drives the 
belt slips—a very common condition—the cross- 
section must be reduced to that which the belt 
can elevate. Moreover, in many soils, particu- 
larly moist clay, the belt fouls badly and as a 
result tends to slip whenever the load is heavy. 

A second cause of reduced cross-section is that 
the ground is seldom level, while the floor of the 
cut must end in a level cross-section. This is 
ordinarily secured by digging a full bite on the 
high side only and removing a less amount on 
each trip on the lower side. This might be 
obviated by taking a wider bite on the lower sid: 
than on the upper, but elevating graders are not 
ordinarily so designed that the width of bite cat 
be changed readily. However, if, instead of fol- 
lowing the usual custom, the plow be set for « 
bite wider than normal, the tractor can be driven 
a little further from the bank on the high side 
thus reducing the width of the bite on this side, 
and a wide bite may be taken on the low side b\ 
driving closer to the bank. This can be done 
with tractors but is very difficult to accomplis! 
with horses. 
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There is still the fact that the layers will taper 
longitudinally, generally running out to nothing 
at each end. This can not be avoided, but the 
most skilful operators endeavor to make the bite 
as uniform and large as possible. 

Mr. Harrison states that elevating graders were 
originally designed for horses, and full advantage 
of caterpillar traction will not be secured until 
they are redesigned in some particulars. The 
weak points are the absolute dependence of the 
elevating mechanism on the bull wheel, and the 
tendency of the belt to foul and consequently to 
slip. The output, therefore, is dependent upon 
the traction which the bull wheel has on the 
particular soil over which it is working. The 
full advantage of the tractor as a prime mover 
will not be available until the design of the grade1 
is so modified that the power of the tractor can 
be effectively utilized in forcing the grader to 
pick up and elevate a full load without regard 
to soil conditions. 

The studies made by the Bureau’s engineers 
show that under average working conditions, a 
1% cubic yard bottom-dump wagon is loaded in 
about 75 feet, indicating that the amount de- 
livered by the excavator is a little less than 0.5 
cubic foot per foot of run. This one feature, 
therefore reduces the 500 cubic yards per hour 
theoretical capacity to approximate 250 cubic 
yards. This loss cannot be regained by efficiency 
in any other part of the work. 

Loading should begin as soon as the belt is 
clear of the driver, and the wagon should gain 
enough to bring the belt at the back of the wagon 
by the time the load is finished, so that the time 
lost in bringing the following wagon under the 
belt may be a minimum. The wagon box is 
ordinarily a little more than 6 feet long and, with 
the wagon traveling about 4 feet per second, the 
wagon must move 4 feet further than the grader 
during the loading period, giving the grader a 
rate of travel of about 33% feet per second. The 
contractor who operates his elevating grader at 
a lower speed than this owes a second loss in 
yardage to this fact. It was found on the jobs 
inspected that caterpillar tractors hauling grad- 
ers ordinarily travel about 3 feet per second, thus 
showing a direct loss of 20% or more in the 
output. 

LOSS OF TIME 


The third item of loss is due to loss of time, 
some of which is unavoidable. The time con- 
sumed in making a turn may be taken as about 
45 seconds. If the cuts are short, this may 
amount to 60% of the total time, while if the 
cuts can be lengthened to a thousand feet, it may 
be reduced to 6 or 7%. Moreover, in some cases 
the length of excavation is longer on one side 
(the uphill side generally) than on the other, 
and consequently the grader has not only to turn 
ina half circle, but to travel a certain distance 
before cutting on the short side begins. With 


good superintendence it seems reasonable to con- 
sider the turning time, including the unproduc- 
tive run, as 45 seconds, and this can frequently 
be bettered. 


The turning time for caterpillar 
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Effect of Length of Cut on Output and on Relation 
Between Turning Time and Working Time. Average 
Management With 1%-Cubic-Yard Wagons 


[Loading distance, 75 feet; loading time, 23 seconds; ex- 
change time, 18 seconds; time losses, 10 per cent] 


N. B.—A Joading loop consists of a run down the cut, 
a turn, a run up the cut, and a second turn. In develop- 
ing this table, a half loop—one run and one turn—has 
been used. By this device the “length of cut” may be 
compared directly with plans for construction work. 
The output in loads per hour and the percentage of 
working time and time used in turning are the same as 
they would be if the whole loop were used. 
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20 1500 460 342 45 85 932 77 48 494 





tractors is about the same as for horses, although 
this is contrary to the general impression. This 
is due to the fact that the radius of the turn is 
largely governed by the grader and ground con- 
ditions rather than by the flexibility of the prime 
nover. It is so easy to shift a tractor into high 
gear that it is surprising to find that no effort 
is made to do so in making the turns on the 
majority of jobs. Where the cut is long, a few 
seconds saved in turning is not so important, but 
where the cut is short and the turning time is 
50 to 75% of the total time, a few seconds saved 
at each turn totals very high in a day’s work. 

In calculating the cost of a job using elevating 
graders, the contractor should pay especial at- 
tention to the lengths of cuts and the relative 
amount of side borrow. With an elevating 
grader this has entirely different bearing from 
the problem where Fresnos and wheelers are 
used, 

Another loss of time comes in loading the 
wagons. This depends chiefly upon the cross- 
section of bite and speed of grader, but also upon 
the excavated material that is lost along the edge 
of the belt and by spilling from the wagon. From 
such observations as have been made, it appears 
that this loss may amount to from 5 to 10% of 
the material taken out by the disk, particularly 
in light loam and sandy soils. 

Another important factor in time losses is the 
period used in exchanging wagons. This aver- 
ages about 18 seconds, but was found to vary in 
different jobs from 9 seconds to 52 seconds. This 
is the most conspicuous and perhaps most avoid- 
able loss which the contractor encounters in ele- 
vating grader work. If the replacement wagon 
follows the loading wagon with the noses of the 
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horses against the tailboard of the wagon ahead, 
the exchange would be theoretically possible in 
about 4 seconds, the distance from the tailboard 
of the forward wagon to the back of the replace- 
ment driver’s seat being about 14 feet and the 
belt about 3 feet wide. 

The most common cause of failure to exchange 
wagons in five or six seconds is inadequacy of 
the wagon supply. Many contractors seem to 
consider that the elevating grader is a piece of 
equipment for loading a train of wagons, rather 
than that the grader is the primary tool and the 
wagon supply should be selected to handle ail 
the material that it can be made to produce. 

On the jobs studied it was the rule rather than 
the exception to find replacement teams walking 
from 20 to 100 feet behind the wagons they are 
to replace. Ten seconds exchange time is lost if 
this distance is 40 feet. Another point is that 
the load should be finished with the belt over 
the rear end of the wagon. If it is finished with 
the belt just back of the driver, two additional 
seconds are required in making the exchange. 
Another important point is that the loaded wagon 
should not turn out at right angles but should 
drive ahead at an angle so as not to interfere 
with the replacement wagon instantly taking the 
loading position ; the loaded wagon then standing 


until the replacement wagon passes. 
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FIG. 2—METHODS OF TURNING LOADED WAGONS 
AWAY FROM GRADER: A. THE CORRECT METHOD. 
NO TIME LOST BY GRADER. B. INCORRECT METHOD 
IN A NARROW CUT. TIME LOST BY GRADER ABOUT 
20 SECONDS. C. INCORRECT METHOD IN A WIDE 
CUT. TIME LOST BY GRADER ABOUT 10 SECONDS. 


Reducing the average exchange period is by 
no means a simple matter. A brief study of Fig- 
ure 1 will show the reason for this. The loading 
loop varies in length from one so short that 
only one load can be taken on each side to a 
loop 1,000 feet or more in length. The wagon 
loop also varies in length in the same way. As 
an illustration, take a loading loop 500 feet in 
length from which the hauling is in one direc- 
tion to a point 500 feet below the lower end of 
the loading loop. (On the jobs studied the aver- 
age length of cut was almost exactly 450 feet. 
but averaged as low as 250 feet on two jobs and 
as high as 600 feet on five.) Under this condi- 
tion the wagon haul will vary from 500 to 1,000 
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feet, averaging something over 750 feet. The 
supply will, therefore, be excessive at some points 
and deficient at others. In order to obviate this, 
the contractor should require an empty wagon 
to trot to position when necessary to place it in 
position behind the loading wagon when the haul 
is long. The return pace of the horses can be 
much reduced when the haul shortens, and with 
the rest thus obtained by the horses, the occa- 
sional trotting will not be injurious to them. 


MISCELLANEOUS DELAYS 


Other delays may be classified principally un- 
der three headings—breakdowns, cleanouts and 
rests. 

Breakdowns occur rather frequently on elevat- 
ing grader work. The chain drives give the most 
trouble, the belt gives more or less, and other 
parts break occasionally. Lack of proper main- 
tenance is the outstanding cause of this trouble. 
The contractor should buy a new set of chains for 
the belt drive every spring and should keep on 
hand spare parts for those parts of the machine 
which are most apt to break. Where the grader 
has been used so long that trouble with the ele- 
vating mechanism is more or less chronic, it 
should be discarded and a new one obtained. It 
is poor economy to continue an old machine in 
service if this can be done only by accepting a 
reduction in output. At current prices a sub- 
stantially built machine can be had for the money 
secured from the movement of 8,000 to 10,000 
cubic yards of material. The loss of as little as 
50 or 60 yards a day during the construction sea- 
son will cover the entire cost of a new machine, 
and this is a small amount when considered in the 
light of the heavy reduction in rate of output 
which attends any reduction in the bite. 

Cleaning out around the lower roller stops the 
outfit many times a day, especially in moist clay 
soils. Occasionally this must be performed once 
for every ten or fifteen wagon loads and requires 
from one to three or four minutes each time. 
With the present design of grader, this loss of 
time does not appear to be avoidable. 

Another delay where horses are used is that 
caused by resting the horses, especially in hot 
weather. The time losses on horse-drawn jobs 
sometimes exceed 20% in hot weather. It is 
here that the caterpillar tractor shows its great 
advantage. 

The total of time losses due to breakdowns, 
cleanouts and resting stops may generally be set 
at about 5% on caterpillar jobs and from 10 to 
20% on horse-drawn jobs, the latter in heavy 
ground and hot weather. 

There are other time losses found on some 
work. For instance, the time occupied in driving 
from stable to the point of excavation for the day 
in question and driving back again at night; stops 
for watering the horses, etc. 

Summing up, Mr. Harrison has found that com- 
paratively few contractors operating elevating 
graders succeed in averaging much over sixty 
loads an hour and many do not reach this out- 
put. But there is no apparent reason why an 
efficient contractor should not produce 120 loads 
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Grader speed 3 feet 


Grader speed 3% feet 


Theoretical maximum production of grader at plow, cubic yards per 10-hour 


day 
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Rate at which material is delivered by grader while it is loading wagons, 
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For 1% cubic yard wagons: 


Portion of grader time spent in loading wagons (based on average length 
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Portion of grader time that can, under good management, be spent in 


loading wagons (450-foot cut) .......ccccccccccscces 
Resulting average production per 10-hour day as now obtained.cubic yds. 


Average production per 10-hour day reasonably possible with good man- 
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For 2 cubic yard wagons: 


Portion of grader time spent in loading wagons (based on average length 
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Portion of grader time that can, under good management, be spent in 


loading ‘wagons (450-foot cut).....ccccccscocccccercce 
Resulting average, production per 10-hour day.......... 


*Contractors should endeavor to work in this field. 
+Contractors now customarily work in this general field. 


per second per second 
Bite Bite Bite Bite Bite Bite 
40 per 50per Oper 40 per SOper OOper 
cent cent cent* cent centf cent 
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Sa eeisnipiall per cent .... — ined 57 53 50 
iweeale per cent o4 63 62 hse Sia een 
scanee cubic yds. 1,280 1,575 1,860 910 1,060 1,200 





an hour. The principal requirements for this are 
an adequate wagon supply and really competent 
superintendence. 

The contractor figuring on a job should never 
assume that the conditions will be average condi- 
tions. “Many contractors are in financial diff- 
culty today for no other reason than that, in 
bidding on work of this kind, they have failed 
to note that projects differ a great deal in this 
vital element—the average length of cut—and 
have assumed that the rate of production to which 
they were accustomed could be maintained, only 
to find that it could not. It is always necessary 
to scrutinize this detail with care, but it is doubly 
necessary in crossing state boundary lines.” 





Day Labor in Arizona 


In 1923 the State Highway Department of 
Arizona urgently requested the Bureau of Public 
Roads to permit it to construct by day labor state 
highway work which received federal aid. The 
Bureau consented that three projects, Nos. 69, 
74 and 77, should be done as test sections. The 
first of these was begun in October, 1923, at an 
agreed price of $137,627, this being the basis 
upon which government aid was to be furnished. 
No. 74 was agreed upon in September, 1924, for 
$102,081, and No. 77 in February, 1924, for 
$80,125. 

The Arizona Highway Department recently 
requested Chief MacDonald to agree to construct 
by day labor project No. 72-B. Bids for this 
were opened on January 26th, the lowest being 
$162,612 and the next lowest $210,196, as com- 
pared to the engineer’s estimate of $242,318. Re- 
plying to this request, Mr. MacDonald stated 
that in September, 1924, the Bureau of Public 
Roads had asked the Arizona Department to in- 
stall a cost accounting system by which the 
Bureau could be informed of the exact cost of 
the day labor work being done. So far, however, 
the Bureau has received no figures from which 
it could learn the actual cost of the projects al- 





ready done by the State under day labor con- 
struction. “Regular periodical inspections by the 
Bureau engineers and reports received from 
these projects convince us, however, that there 
has already been a considerable loss to the State. 

. . It is believed that the excess cost on these 
projects already amounts to a very large sum.” 
Since the State rejected the two favorable bids 
received on project 72-B and decided instead to 
do this work by day labor, and since it is appar- 
ent that the cost of the construction will thereby 
be greatly increased, Mr. MacDonald has recom- 
mended to the Secretary that he cancel the ap- 
proved project statement for this section of the 
work. 

Mr. MacDonald enlarged at some length upon 
the conditions and his attitude in the matter. 
Concerning the latter, he stated: “It is an estab- 
lished general principle that day labor construc- 
tion of highways is not economical. It is pos- 
sible in specific cases that certain conditions, if 
existing, may justify a state in undertaking to 
construct the road at a price not varying ma- 
terially from the price bid. But in no case is the 
adoption of the day labor plan as a general policy 
justifiable from the standpoint of public policy 
or economy.” 





Kalispell Waterworks Notes 


The Kalispell, Mont. water distribution system 
contains some kalamein pipe (a type of pipe that 
was laid quite extensively in the West some years 
ago) which has been in service for 32 years. 
Superintendent W. H. Lawrence in his annual 
report for last year, states that the usefulness of 
this pipe has about ended and it is being re- 
placed with cast iron as rapidly as possible. He 
calls attention, however, to the fact that the 
life of the pipe had been considered to be ap- 
proximately 25 years and that consequently the 
present condition of it was not to be wondered at. 

Owing to the great growth of the city since 
the system was first installed, many of the pipes 
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are too small and new mains are being added 
or substituted. The new mains are being placed 
on the side of the street opposite from the pres- 
ent line, leaving the old mains intact until all 
services have been connected to the new. After 
the new mains have been laid for a distance of 
two blocks, they are tested to 130 pounds pres- 
sure and then tapped for services. 

New hydrants are being set equipped with two 
hose and one steamer connection, with a 6-inch 
connection to the main containing a gate valve. 
The old hydrants are being reset at the center 
of the block to be used for street and park 
sprinkling. The old fire hydrants had been fed 
by small size kalamein pipe. In resetting them, 
new bottom connections for larger cast-iron pipe 
were substituted for the old connections, thus 
adding 40 per cent to their discharge capacity. 

While the city was not legally required to 
change house services to connect with the new 
pipe, since they were installed and owned by the 
consumers, the department considered it a moral 
obligation to do so. Lead services from main 
to curb cock are required before a street is paved, 
and property owners who desire lead services 
installed receive a credit equivalent to the amount 
the water department would have to pay plumb- 
ers for galvanized iron pipe connections. 





The 1924 Drought in 
Connecticut 


The year 1924 showed a marked deficiency 
in rainfall over the entire state of Connecticut. 
The drought differed from that of 1923 in that 
it was state-wide rather than confined to cer- 
tain sections and also that it was of much longer 
duration. 

In Hartford the rainfall for the year was less 
than in any year in the 57 years records have 
been kept. In Middletown, the 1924 rainfall 
‘ closely approached the dry record. 

It is customary to total the rainfall for the 
six months from June to November, because 
experience has shown that drainage areas fur- 
nish smaller percentages of run-off during these 
months. In 1924, however, the drought was 
more than seven months in length, and for that 
reason, the rainfall from June to December is 
compared with previous years. The Hartford 
figure for 1924 is considerably lower than any 
previous record. In New London, Middletown 
and Bridgeport, the figures are almost as low 
as in the previous driest years and in New 
Haven it is necessary to go back to the year 
1819 to unearth the remarkably low rainfall of 
13.72 inches from June to December. 

The figures are borne out by the facts. The 
public water supply in Shelton became ex- 
hausted during the latter part of November, 
1924. Pumping from the Housatonic became 
necessary. Rain then relieved the shortage in 
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Shelton temporarily but in the early part of 
January, 1925, the public supplies of both Shel- 
ton and Derby became exhausted and both sup- 
plies were augmented by pumping from the 
Housatonic river. The emergency supply was 
chlorinated under the supervision of the State 
Department of Health, but in order to guard 
against a possible break-down of the chlorinat- 
ing equipment, notices to boil the water were 
issued to the consumers. 

The water supply of Farmington was depleted 
in January, 1925, and it was necessary to pump 
water from the Pequabuck river. This river 
receives considerable pollution from the fac- 
tory wastes and from sewage in Terryville, 
Bristol, Forestville and Plainville. An emer- 
gency chlorinator was installed by the State De- 
partment of Health but this was later replaced 
by a chlorinator secured by the water company. 
The consumers were notified to boil all water 
used for drinking purposes. 

In Norwich, the officials saw the danger 
of an impending shortage in the late fall 
and plans were drawn up and approved for 
the construction of an emergency pumping sta- 
tion on Trading Cove brook, a rather sparsely 
settled watershed west of the city. An inspec- 
tion of the watershed revealed a number of 
dangerous conditions which were promptly 
cleaned up by the city officials. In the latter 
part of December, the water was diverted into 
the Stony brook supply main, and the Stony 
brook chlorinator was used to disinfect the 
water. The issuing of notices to boil water in 
this case was not deemed necessary owing to 
the better character of the watershed. 

The run-off from thaws and rainfall in the 
latter part of January, 1925, allowed the aban- 
donment of all the emergency supplies, except 
in Norwich, where pumping is still necessary 
to insure filling the reservoirs. 

In all of the above named cases, the officials 
had been warned of the danger of shortage 
from a prolonged drought, but for financial 
reasons they had postponed the adoption of 
needed enlargements. It is expected that steps 
will soon be taken to improve conditions. 

Commenting upon the above facts, the State 
Department says: “In a monthly bulletin issued 
just one year ago, this Department called 
attention to the short duration of the 1923 
drought, the fact that it was localized and gave 
a warning to provide adequate storage or in- 
creased drainage areas. It is hoped that the 
1924 drought has demonstrated that steps should 
be taken to improve conditions. Although the 
time may be far distant when lack of rainfall 
will deplete supplies with limited drainage areas 
but large storage, there are a number of such 
supplies in Connecticut, the officials of which 
have been advised that enlargements should be 
made to forestall such an emergency. The risk 
and inconvenience in allowing a populated com- 
munity to face a depleted safe water supply is 
so great that it more than overbalances the 
serious financial difficulties which the prevention 
of possible depletion often entails.” 
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Street Lighting in Chicago 

As a part of a comprehensive plan that is be- 
lieved to be one of the most extensive pro- 
grams for modern residential street lighting 
ever undertaken by a municipality, Chicago in 
August of last year began supplanting aerial 
electric and gas and gasoline lighting units in 
the residential sections with modern electric 
lighting units installed on concrete standards. 
By March Ist of this year it had installed 6500 
of the new units covering an area of 11 square 
miles and 220 miles of streets. The cost was 
about $1,600,000. During the present year it is 
expected to spend $2,000,000 more in continu- 
ing this work and 6500 of the same lighting 
units were ordered in March. 

After investigating different types as used in 
various cities, the officials adopted the G. E. 
Novalux of a special form known as the Chica- 
go type for these new lights. This is similar 
to the standard Novalux type but the bottom 
of the globe has greater curvature. The top 
canopy is an aluminum spinning of natural fin- 
ish and is designed to support possible future im- 
provements in the form of reflectors or refrac- 
tors that may become economically available. 
It will also permit renewing lamps and testing 
for trouble by the mere removal of the canopy, 
and it is expected that this will decrease the 
breakage of glassware, as the globes need not 
be disturbed. The lamp is equipped with a 250- 
c:p. incandescent lamp in a rippled glass globe. 

The units are mounted on concrete standards 
designed by the Chicago Department of Gas 
and Electricity. The standards are 10 feet 9 
inches high and are 18 inches wide at the base, 
which is bolted to a separate foundation. 

The lights are installed at intervals of ap- 
proximately 150 feet in staggered arrangement, 
the exact locations being such as to insure the 
lighting of each alley by one of the units, al- 
leys for the removal of garbage, ashes etc. and 
for entrance to garages being common in the 
residential sections. The center of the founda- 
tion is placed 36 inches from the inside edge of 
the curb in order that the danger of injury to 
the posts from motor vehicles may be lessened. 

The installation and construction were done 
by both contract and the city’s day labor forces, 
approximaely 2400 units by the former and 4100 
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by the latter. The cost. of 
installing the new system is 
reported to average 80 cents 
per front foot and. the oper- 
ating cost 11 cents per front 
foot, as compared with an 
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CHICAGO LIGH'1 
UNIT AND 
STANDARD 


NOVALUX FIXTURE 
EQUIPPED WITH GLOBE 
AND METAL CANOPY 


installation cost of $1.10 and an operating cost 
of 22% cents per foot for the installation previous 
to this one. The expense is borne by the city at 
large and not by the individual property owners. 





Burlington Waterworks Notes 


Burlington, Vt. has a population of about 
23,000, all of which are consumers of the muni- 
cipal water supply. The consumption last year 
averaged 59.7 gallons per day per inhabitant 


‘and consumer. 


There is still in the distribution system some 
old cement-lined pipe, but Superintendent Henry 
S. Charron recommends that cast-iron be sub- 
stituted for this as soon as possible, as breaks 
in the old pipe occur quite frequently, causing 
great inconvenience and expense. 

A commendable feature of this system is the 
provision of standpipes for filling sprinkling 
carts and thus avoiding the 
necessity of using fire hy- 
drants for this purpose. 
There are thirty-six of these 
standpipes 2 inches in dia- 
meter. 

There are 4681 services in 
use, of which 4152 are me- 
tered. One of the difficulties 
of this cold climate is the 
freezing of meters, 67 having 
been frozen during the year 
1924. In addition to these, 
1212 were removed and re- 
placed for other reasons. 
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Sludge Drying and 
Handling 





Utilizing sludge. Digesting activated 

sludge. Utilization of gas from sludge. 

Handling sludge. — sludge 
beds. 





A paper with the above title was read by Wes- 
ton Gavett before the New Jersey Sewage Works 
Association and was the subject of much inter- 
esting discussion. Mr. Gavett in a very concise 
way outlined the general principles involved in 
tank treatment of sewage and the treatment of 
the resulting sludge. 

Concerning the disposal of sludge, he stated 
that fresh sludge may be applied directly to the 
fields as is done at Blackburn, England (although 
this is not to be recommended), or it may be 
dumped at sea. But in practically all existing 
works except activated sludge plants the sludge 
is digested before further disposition, either in 
septic tanks, in tanks cut out of service, in Imhoff 
tanks or in separate sludge digestion tanks. Di- 
gestion properly carried out will dewater the 
sludge to between 80 and 95% moisture, render 
it inoffensive and readily dryable on sand beds. 
Objections to sludge digestion are the loss of 
valuable fertilizing constitutents, and operating. 
difficulties such as foaming and scum formation. 

From the beginning of municipal sewerage, 
effort has been made to find some method of 
utilizing the solid matter in sewage, use of sludge 
as fertilizer seeming to be the only one that so 
far has been considered promising. In Imhoff 
or settling tanks only a portion of the valuable 
fertilizing ingredients is collected and much of 
this is lost during digestion. Although air-dried 
sludge has been used at Baltimore, Md., as a fer- 
tilizer base the common method of using it as 
fertilizer seems to be to give or sell it to farmers 
to be used for this purpose. The comparatively 
large nitrogen and phosphate content of sludge 
from the activated sludge process has rekindled 
enthusiasm for the commercial possibilities of 
drying sludge for sale. Unfortunately activated 
sludge does not dry readily. Extensive experi- 
ments have been conducted at various plants and 
trials have been made of conditioning by the 
McLaughlin process, acid, centrifuges, heating 
dryers, etc. Hatton at Milwaukee has selected 
conditioning by heating and sulphuric acid and 
dewatering by Oliver filters and heat dryers. 


DIGESTION OF SLUDGE 


The treatment of activated sludge by digestion 
has received little attention. Dallyn has con- 
structed activated sludge plants with sludge di- 
gestion tanks in Canada. L. A. B. Wade of the 
Department of Public Works of New South 
Wales reported in 1911 using gas from septic 
tanks to generate lighting current, using a gas 
engine driven generator. Gas from the Imhoff 
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tanks at Atlanta, Ga., has been collected and used 
since 1916 for lighting and heating in the engi- 
neer’s residence and the surrounding grounds. 
C. E. Leonard in 1922 described the elimination 
of sewage plant odors by burning the gas at 
Austin, Tex. 

At the present Boonton plant, designed in 1922, 
gas collectors are provided to collect all gas from 
the sludge digestion tanks. The gas may be 
burned in the greenhouses covering the digestion 
tanks and piping is provided for warming the 
sludge in the digestion tanks. In a proposed 
plant designed last year of the activated sludge 
type sludge will be digested and the gas collected 
and used to run a gas engine and generate power. 
This power can be used at times of peak load 
in the municipal plant. It is estimated that at 
least 15% of the power required for activation 
will be obtained from the gas and it is expected 
that this figure will be greatly exceeded. The 
digestion tanks are designed not only to digest 
sludge but also to serve as efficient gas generators 
as well, and the heat from the engine exhaust and 
cooling water will be used to warm the sludge 
pumped to the tank. 

Dr. Imhoff, in a paper published in 1923, de- 
scribes the use of gas from Imhoff tanks, stating 
that its heating value may be increased by allow- 
ing the CO, to be absorbed in the tank and giving 
other practical information on its collection. He 
gives the amount of gas to be expected as 0.3 
cubic foot per capita daily, although published 
data in this country and experiments give some- 
what higher values. 

Assuming 0.4 cubic foot per capita daily with 
80% methane, 1,000,000 gallons from a popula- 
tion of 10,000 people would give 4,000 cubic feet 
of gas. From data furnished by A. G. Griese, 
1,000 cubic feet of this gas would furnish abou: 
34 k. w. h., using gas engine and generator. At 
3¥ac per k. w. h., 1,000 cubic feet of gas is worth 
$1.19 and the 4,000 cubic feet per million gallons 
would be worth $4.76. 

The gas may be used for lighting and house- 
hoid use as at Atlanta, for warming the contents 
of separate sludge digestion tanks and for munic- 
ipal use as desciibed by Dr. Imhoff, and for power 
as described by Wade. It also would seem logical! 
to use it for sludge drying. 

HANDLING SLUDGE 

Mr. Gavett gave some practical suggestions 
concerning the handling of sludge, stating that 
proper design of tanks and piping greatly reduces 
the troubles of the operators. Sludge pipes shoula 
be provided with manholes and removable fittings 


-at bends so that any section may be rodded. 


Water connections for flushing the pipes are a 
great convenience. Where sludge is to be dried 
on sand beds, it is preferable to discharge from 
the tanks by gravity rather than pump, to avoid 
breaking up the gas bubbles. For the same 
reason sludge valves should be opened graduall: 
and as little as possible. Sludge, being thick, 
flows slowly and should be allowed to ease its 
way out, to prevent the water above the sludge 
breaking through. 
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A good sludge pump is an essential part of a 
plant. Even with gravity discharge of sludge, it 
is useful for transferring sludge from one tank to 
another and for pumping out manholes. If a 
centrifugal pump is used, it should be of a type 
designed for handling sludge. It is well to avoid 
suction lift with a centrifugal pumps,as the gas in 
the sludge may break the suction. Sludge pumps 
of the closed diaphragm type are well adapted to 
sewage plant work. They will lift the sewage 
without priming and force it against some head, 
will handle thick sludge and sand, and the valves, 
which are of the ball type, are accessible. Pumps 
of this type known as the “mud hog” and the 
“humdinger” are successfully used at the plants 
at Plainfield, Madison-Chatham, and Bogota. 
The lack of suitable pumping equipment is 
often the cause of poor results obtained from 
plants. Engineers are sometimes criticized for 
poor results that were due to the tank filling 
with sludge, and the operator can hardly be 
blamed for not wanting to shovel this out. Mr. 
Downs has always preached that the engineer 
should include, in the specifications for a new 
plant, service pumps and other needed operating 
e juipment. Such items would add very slightly 
o the first cost but play an important part in 
the plant operation. It is easier to get such 
equipment when the plant is constructed than 
for the operator to requisition a small item after 
construction. Such equipment may include 
pumps, tools, hose, recording gauges, meteoro- 
logical instruments, laboratory supplies, etc. 
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GLASS-COVERED BEDS 


Referring to the drying of sludge on sand beds 
or fields, Mr. Gavett advanced arguments in 
favor of making drying beds independent of 
weather conditions by covering them with glass 
like hothouses. “A glass-covered bed greatly 
improves the appearance of the plant and reduces 
the possibility of odor when sludge is discharged. 
The glass covering will also materially increase 
the temperature of the sludge bed. Wagenhals, 
Theriault and Hommon state that the idea of 
covering the beds with a glass structure such as 
a greenhouse, to protect drying sludge from 
rain and to permit of all-year operation, was 
originated at the Cleveland sewage testing sta- 
tion in 1913. The results there indicated that, 
for local conditions, one- square foot of glass- 
covered beds was equivalent to two square feet 
of open beds. Glass-covered beds are used at 
Canton and Alliance, Ohio, and the new Park 
Avenue plant of the North Shore Sanitary Dis- 
trict of Chicago. The largest installation of this 
kind is at the Boonton plant of the Rockaway 
Valley trunk sewer, where the glass-covered bed 
is 79 feet 4 inches by 150 feet 4 inches. Anyone 
who questions the improved appearance that 
such a bed gives a plant should visit the Boon- 
ton works.” 

It has been found in most places 1n tmis coun- 
try that for drying Imhoff or digested siuage an 
area of one square foot per capita should be 
provided, which apparently could be reduced to 
YZ square foot for glass-covered beds. 





Lime in Sewage Treatment? 





Result of investigations by Maryland Bureau of Sanitary Engineering to 
determine effect of lime treatment on odors from sludge and its drying 
qualities 





By T. C. Schaetzle+ 


Present Plant Operation. At the time of this 
investigation of the sludge problem at the 
Hagerstown, Maryland, Sewage Treatment 
Works, approximately 1,600,000 gallons of sew- 
age were being treated. After passing through 
Dorrco screens, the sewage was settled in a 
Dorr clarifier and then discharged into Antietam 
creek. The accumulated sludge was. removed 
daily by pumping into a temporary tank where 
calcium oxide was added to it. This tank was 
equipped with a revolving stirring device to 
obtain a thorough mixture of lime and raw 
sludge. The tank was placed sufficiently high 
to allow a sludge wagon to be drawn under it 
for the discharge of the lime-treated sludge into 
it. The material was then spread, in a thin 
layer, on the farm lands adjacent to the sew- 


*Contribution from Bureau of Sanitary Engineering. Mary- 
land State Department of Health, Abei Wolman, Chief En- 
gineer, 

*Senior Assistant Sanitary Engineer, Bureau of Sanitary 
Engineering. 





age works owned by the city of Hagerstown. 
The sludge removed daily from the Dorr clari- 
fiers amounts to about 1800 gallons with a 
water content of approximately 92.7 percent. 
This quantity produces three sludge tanks ot 
material, to each of which is added 100 pounds 
of hydrated lime. 

Proposed Treatment. It is proposed by the 
Hagerstown Sewerage Commission to treat the 
raw sludge with lime in the manner outlined. 
This treatment was advised by C. Lee Peck, 
consulting engineer. The lime-treated material 
is to be disposed of either upon farm lands or 
upon sand beds, after which it is to be sold as 
a fertilizer. 

Scope of Investigation. This investigation was 
made to determine the effect of lime treatment 
upon the odors which might emanate from the 
siudge and upon the drying qualities of this 
material. From field observations, it was ap- 
parent that the obnoxious and strong odor 
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almost immediately after the lime had been 
thoroughly stirred with the undigested mate- 
rial. The lime produced a rather pasty substance 
which seemed to give up its water slowly. This 
latter condition is shown by the fact that lime- 
treated sludge placed upon sand beds for ten 
days had lost only sufficient water to reduce its 
moisture content from approximately 90.7 per- 
cent to 78.3 percent. Further drying for an 
additional fifteen days reduced the moisture con- 
tent only two percent more. These facts are 
shown in the table. Observations indicate that 
the major portion of water lost is through evap- 
oration and that little, if any, filtration takes 
place. 
ODORS 

To obtain more information as to the per- 
manency of the change in odor caused by the 
addition of lime, a sample of lime-treated sludge 
was obtained from each of the three tanks 
produced on October 9, 1924. In addition, a 
composite sample of raw sludge was also taken. 
These samples were placed in Mason jars and 
returned to the Engineering Bureau’s office for 
observation. The raw sludge was raised to the 
surface by gas action, whereas the lime-treated 
material remained in the bottom of the jars. 
The usual putrid odor was produced by the raw 
sludge at the time it was taken and grew worse 
after being held two days. The lime-treated 
sludge had a strong limey or soapy odor which 
was fairly intense, but was not disagreeable to 
the writer at the time it was obtained. Observa- 
tions of the odor emanating from the lime- 
treated sludge were made after the elapse of 
1, 2, 30, 51, 55, 79 and 88 days. The nature of 
the odor was practically the same for the first 
30 days, after which time a rather strong am- 
monia odor was observed. This persisted until 
the time of the last observation but seemed to 
be somewhat less in intensity than when it was 
first noticed. 

STERILITY 


It was thought that the change in odor might 
not be permanent if certain putrefying bacteria 
were able to grow at some time after the ap- 
plication of lime. In order to ascertain the de- 
gree of sterilization brought about by lime 
treatment, bacteriological analyses were made 
of samples of sludge taken on October 9. Table 





usually produced by raw sludge was changed: 
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1 which is a summary of the results obtained, 
indicates that a great proportion of bacteria 
were killed by the calcium oxide, a reduction of 
93 percent in the total count having taken place. 

To learn if prolonged holding on the sludge 
drying beds might allow the inhibited forms 
of bacteria to grow, a sample of lime-treated 
sand-bed sludge was analyzed. This sample 
showed the presence of 60 bacteria per cubic 
centimeter or approximately 240 bacteria per 
gram of dried material and no colon, with a 
sludge moisture content estimated at 75 per 


cent. 
(To be continued) 





Steps in River Wall 


Many streams, especially in the west and 
southwest, while carrying considerable amounts 
of water at times, are for nine or more months 
of the year perfectly dry. Where these are car- 
ried through cities, the expense of a bridge at 
every street crossing may be avoided by using 
the bed of the stream instead at unimportant 
crossings. The illustration shows a concrete 


wall erected along one of such rivers in Los An- 
geles, Calif. Traffic at this point did not warrant 
the expense of a bridge, so a flight of steps was 
built in each of the two walls in line with streets 
every few hundred feet for the use of pedes- 
trians, thus enabling them to cross without walk- 
ing several blocks to the nearest bridge. 














STEPS IN CONCRETE RIVER WALL TO PERMIT 
CROSSING IN DRY WEATHER 


Table 1—Moisture Content and Bacterial Cou nts of Untreated and Lime Treated Sludge; Hagerstown, Md. 


Date Sample 


10/9/24 
10/9/24 
10/9/24 


i UNNI. SII ood os rae cea oseisin 8G eines eee 
Lime-treated tank sludge 
Lime-treated tank sludge 
10/9/24 Raw tank sludge 
10/9/24 Lime-treated tank sludge 
10/22/24 Lime-treated sand bed sludge 
10/9/24 Lime-treated sand bed sludge................ ee 


ee | 
eee rere ree eerreeseeeses 
ee 
a 


ee ee ee ee ee | 


10/9/24 Lime-treated sand bed sludge 





*Estimated. 


Percentage Total Bacteria per Colon per gram 
Moisture gram of dry sludge of dry sludge 
ator. 
92.14 450,000 12,700,000 
90.63 53,000 110 
89.87 19,500 1,000 
93.23 590,000 14,700,000 
91.56 35,500 12 
.75.00* 240 iy 
78.28 (Placed 9/29—removed 10/9 — interval 
10 days). 
76.28 (Placed 9/13 and 14—removed 10/9—interv"1 
25-26 days). 
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Highway Equipment for Counties 


It has been only a very few years since a split log 
drag was considered the only equipment, other than 
wheelbarrow, pick and shovel, that was needed for 
maintaining county roads in all but three or four of 
the eastern States. The tabulated data on road main. 
tenance in this issue shows how far the counties have 
progressed beyond that standard. One Alabama 
county reports that its maintenance gangs are 
equipped with plow, wheelers, graders, tractor, scari- 
fier, finisher and drags, as well as shovels and other 
small tools. The three maintenance gangs in an lowa 
county use a crushing and screening plant, four 
trucks, two blade graders, six wheel scrapers and 
two plows; while the patrolmen are supplied with 
patrol grader, drag, slip, scythe, mower, shovel, etc. 
About ninety per cent of all the patrolmen and gangs 
have graders, while more than half the gangs have 
tractors or trucks or both. A reference to the table 
will show the use by a number of counties of scari- 
fiers, rollers, gravel crushers, screens and loaders, 
concrete mixers, tar kettles, heaters and other ap- 
pliances. 

lor each section of the country, according to its 
climate, topography, soil, available surfacing ma- 
terials and traffic, there are appliances particularly 
suitable to its ueeds, and maintenance officials, in 
order to select these wisely, should familiarize them- 
selves with what the various manufacturers have to 
offer. 





Test Roads and Actual Service 


[In a recent statement prepared by the sec- 
retary of the National Paving Brick Manufac- 
turers Association he says: “Putting down a 
test road and riding it to destruction in less 
than two years is one thing. A pavement in 
actual use from 25 to 35 years, subject—as such 
a test road is not—to the damaging influences 
of natural agencies for this period, as well as 
the heaviest possible traffic, is another.” This 
statement calls attention to an important fea- 
ture which, while it is no doubt realized by 
those conducting the investigations, may be over- 
looked by highway officials in reading reports 
of the tests and conclusions therefrom. The 
two natural agencies most instrumental in pro- 
ducing deterioration in highways are rain and 
frost; although the heat of the sun, wind and 
certain other natural phenomena produce more 
or less of an effect under certain conditions. 

The effect of frost is exerted most generally 
through the heaving of the subgrade and the 
resulting cracking of the base or the pavement 
itself. Some bases are sufficiently flexible to 
withstand a moderate amount of heaving fol- 
lowed by settling without serious rupture, while 
others such as concrete are apt to be permanent- 
ly and sometimes quite seriously injured there- 
by. Also, some wearing surfaces can withstand 
this distortion without experiencing serious in- 
jury while others cannot. Some bituminous 
materials are rendered much softer by high 
temperatures than others and would, therefore, 
seem to be less suitable than others in southern 
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climates for use as a binder in wearing sur- 
faces or a filler in brick or block pavements. 
Some pavements may withstand satisfactorily 
a traffic test calculated to demonstrate their 
suitability for light travelled roads, but suffer 
seriously from heavy rains, especially where the 
grades are at all steep. 

The reference just made to grades suggests 
also that until within the past few months most, 
if not all, of the test roads have been on prac- 
tically level grades, and there are several fea- 
tures connected with safety and durability on 
steep grades concerning which no information 
is furnished by the tests carried on. 

All of these matters are important and the 
information obtained from the tests is not com- 
plete without additional knowledge concerning 
them also. The effects of natural phenomena 
exerted through a long series of seasons can 
best be studied on roads which have been in 
actual service for a number of years. Some of 
the phenomena connected with grades are in a 
way to be studied by test roads recently con- 
structed or about to be constructed. 

The point we wish to bring out is that in- 
vestigators as well as engineers and highway 
officials should not overlook the fact that the 
test roads so far built and studied tell only a 
part of the story, and that a pavement which 
has best withstood the conditions of such a test 
is not necessarily the one most suitable for 
actual long-time service in all localities. 


American Water Works 
Convention 


The forty-fifth Annual Convention of the Ameri- 
can Water Works Association, held at Louisville, 
Kentucky on April 27th-May Ist, was generally 
considered by the active members present to have 
been a most successful one. The headquarters at 
the Brown Hotel were ample and conveniently 
located and were unusually free from disturbing 
noises, either inside or outside of the building. 

About 450 active members and 200 associate mem- 
bers registered, while there were three hundred or 
more guests accompanying the members, about half 
of which were ladies. 

The outstanding feature of the convention, which 
was put prominently forward at all of the meetings, 
except possibly some of those of the sections, was 
the preparation of the manual of American Water 
Works, which the Standardization Council expects 
to have ready for distribution this Fall. Secondary 
only to this was the matter of Fire Prevention, and 
fully three-quarters of the time of the convention in 
the assembly hall was taken up with the discussion 
of these two subjects. 

The general subject of the manual, however, 
included the entire water works field, since the 
attention to this subject in the Convention took the 
form, to a large extent, of the presentation: of 
synopses of the various branches of water works 
practice with a view to obtaining criticism, supple- 
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mentary information and other forms of assistance 
from the membership at large to aid in putting the 
material for the manual into a reasonably satisfac- 
tory shape. The Chairman of the Standardization 
Council, George W. Fuller, stated that it could not 
be and was not expected that the first edition of the 
manual would be entirely satisfactory or permanent 
in form, but that it was anticipated that a second 
edition would be necessary in, perhaps, two or three 
years, during which time suggestions and construc- 
tive criticisms would be asked from members of the 
Society. Mr. Fuller and the various committees 
among whom he had apportioned the work of pre- 
paring the manual were busy from early morning to 
early next morning every day of the week trying to 
work the material of their respective subjects into 
more satisfactory shape, one of the aims being to 
reduce it from twenty-five to fifty per cent in volume. 
Arrangements had been made with a publisher of 
technical books to print and handle the manual and 
it had been agreed with this publisher that the size 
should, if possible, be limited to about 550 pages. 

The business of the Convention consisted of the 
adoption of several amendments to the Constitution, 
providing among other things for admission of other 
water works associations into affiliation; cancelling 
the portions of the Constitution referring to a secre- 
tary emeritus, (these no longer having any signifi- 
cance since the death of Mr. Diven) ; providing that 
the candidates for President, Vice-President and 
Treasurer must have been for at least two years on 
the executive committee or a member of certain of 
the standing committees; putting in more definite 
and practical form the procedure for selecting mem- 
bers of the nominating committee; providing for an 
administrative committee and publication committee ; 
providing that convention invitations, to be con- 
sidered, must be received in writing several weeks 
before the conventon; making some minor changes 
with. respect to the funds allotted to the local sec- 
tions ; and providing for regional meetings to be held 
jointly by several sections. A budget was presented 
totaling $35,000 and was adopted. Five members 
were elected to honorary membership, these being: 
William B. Bull, of Peoria, Illinois, J. P. Donahue 
of Colfax, Iowa, Dow R. Gwinn of Terre Haute, 
Indiana, J. Waldo Smith of New York City, and 
Prof. W. P. Mason of Troy, New York. 

The Diven Memorial Committee recommended as 
a form of memorial, a Diven bronze medal to be 
awarded annually to the active member who had 
rendered the greatest service to the association during 
the previous year by contributions to the journal or 
to meetings of the association and by advance of 
the water works profession. 

The nominees of the nominating committee were 
elected without opposition, these being for president, 
Harry F. Huy, of Buffalo; vice-president, George 
W. Batchelder of Worcester, Mass.; treasurer, W. 
W. Brush of New York City. At the end of the 
convention the Executive Committee announced that 
they had chosen Beekman C. Little, superintendent 
of waterworks at Rochester, N. Y., as secretary, 
retaining as assistant secretary, W. M. Niesley, 
who held this position under Secretary Diven and 
had been acting secretary since his death. 

The several technical divisions elected chairmen 
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as follows: Plant Management and Operation, James 
E. Gibson, Charleston, S. C.; Fire Protection, 
Nicholas S. Hill, Jr., of New York City, N. Y.; 
Water Purification, James W. Armstrong, Balti- 
more, Md. The last named division is that formerly 
known as the Chemical and Bacteriological. The 
nominating committee selected at this Convention 
announced as the candidates for 1926-27, George W. 
Batchelder for president and E. E. Wall for vice- 
president. 

The Secretary announced that the membership on 
March 31st of this year was 2158, a net gain of 222 
for the year. 

Buffalo was chosen for the 1926 Convention. 

While the active members had little but praise for 
the convention, as much cannot be said for the 
associate members. Unfortunately, space apparently 
could not be found in the Brown Hotel for the 
exhibits, and these were placed on the second floor 
of a building across the street from the hotel. The 
weather was showery a large part of the time, which 
discouraged crossing from one building to the other 
and very few of the active members—those for 
whom the associate members had gone to the 
trouble and expense of preparing the exhibits—took 
the trouble to visit them, although officers of the 
society repeatedly requested from the platform that 
the members take the opportunity to do so and 
curtailed two of the sessions by about an hour and 
requested the members to go in a body to the Exhibit 
Hall. This was unfortunate for the active as well 
as for the associate members, since the exhibit was 
even more instructive than ordinarily and was ex- 
cellently arranged and must have well repaid the 
few who visited it. This was so thoroughly recog- 
nized by the leading active members of the Society 
that there is no question that care will be taken to 
make much more satisfactory arrangements at 
Buffalo next year. 

The technical sessions were well attended and 
made interesting by an unusual amount of discussion. 
A brief narrative of these sessions will be found in 
the section of this issue devoted to societies, and 
several of the papers will be published in later issues. 





Winter Use of Maintenance Force 


The annual report of the Rhode Island Board 
of Public Roads says: 

“As the fiscal year closed, our maintenance 
forces had been reduced to the minimum man- 
power which we have found it necessary to carry 
through the winter as a nticleus to carry out our 
snow-removal program. These men are kept 
busy during the winter months between periods 
of snow removal in placing temporary patches 
over cuts made in our hard-surfaced roads dur- 
ing the winter by public utilities, the patching of 
holes in our cheaper roads, the cutting of brush 
— the roadsides, the painting of guard rail- 

g, the repair of equipment and the hauling and 
stoclian of materials for future maintenance. The 
effective use made of these few maintenance men 
whans it is necessary to keep in our employ 
throughout the winter if we are to carry out 
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successfully our program of snow removal makes 
the cost of snow removal comparatively low.” 





Continuous Pouring of Concrete Road 


In constructing Project No. 537-B of the 
North Carolina State highway system, in and 
near Greensboro, the Zieglar & Dalton Construc- 
tion Co., of Greensboro, introduced the unusual 
feature of working one mixer night and day for 
several weeks, using two shifts, with but a few 
minutes between the stopping of one and the 
starting of the other. Because of this, no con- 
struction joints were introduced in one contin- 
uous stretch of 5,226 lineal feet. This one mixer 
poured 16,511 feet of 18-ft. pavement, 87% inches 
thick in 17 days. 

The reason for the double shift was that the 
contractor started working two mixers and 
crews, but work on one of them was stopped by 
delay by the city in getting water and sewer 
pipe laid preparatory for paving. Rather than 
lay off the experienced crew of this mixer, the 
contractor moved it over to the other mixer. 

The whole contract of 12 miles was poured 
in four months and eleven days. There were but 
four material stock piles on the twelve-mile 
stretch. Bins holding sand and stone were used 
and loaded by Koehring cranes. Two five-bag 
batch trucks were used to haul and load the 21E 
Koehring mixer. 





Testing Materials for Rhode Island Roads 


The State Board of Public Roads of Rhode 
Island makes a practice of locating and testing 
materials suitable for road building purposes, 
generally in connection with proposed contracts. 
The information obtained is issued in pamphlet 
form to prospective bidders, who are thus aided 
in planning a tentative program for carrying out 
the work to the best advantage. This has re- 
sulted in closer competition and lower costs to 
the state. 

A material survey for a contemplated contract 
consists of the locating and testing of all known 
sources of supply of mineral aggregate located 
within reasonable distance of the job. The final 
selection of the type of pavement or foundation 
often depends on the data obtained from the 
material survey. 

In examining sand or gravel banks, the aver- 
age depth of test holes is six or seven feet; or, 
if there is a working face on the bank, greater 
depths are obtained by stepping down. Fifty- 
pound samples are run through coarse screens 
in the field and that passing the half inch screen 
is sent to the laboratory and run through the 
colorimetric, elutriation and screen analysis tests; 
the screens used covering specifications for 
bituminous, cement concrete and gravel pave- 
ments and foundations, 

The information is furnished to the contrac- 
tors interested, accompanied by a sketch map 
of the vicinity of the proposed contract. On 
this map are shown the gravel and sand banks, 
designated by numbers by which they are re- 
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ferred to in the pamphlet, and signs giving these 
numbers are posted at the locations themselves 
so that the contractor can locate any bank with- 
out difficulty or mistake. The contractor is sup- 
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posed to supplement this survey by one of his 
own, but it at least saves him from unnecessarily 
investigating certain banks or pits the material 
from which will not pass the specifications. 





State and County Highway Statistics 





Amount of money spent last year and available this for highway work 
by states and counties; also the kinds of improvement carried out and the - 
cost of each. Amounts spent for maintenance of each kind of road by sev- 
eral hundred counties, and equipment of patrolmen and maintenance gangs 





In the following tables are tabulated data fur- 
nished in reply to our questionnaires by State 
and County highway officials, giving, for each 
state, the amount of “Federal Aid spent by the 
state in 1924,” the amount “furnished by the 
state for highway work,” and that “furnished by 
counties, towns, or other subdivisions of the 
state ;” also the amounts available for 1925. For 
the counties the sums are those “spent on high- 
ways in your county in 1924, under county or 
state supervision, from county appropriations ; 
from state appropriations; from Federal appro- 
priations; from other appropriations.” 

There are also given the miles constructed dur- 
ing 1924 of each kind of road improvement and 
the cost thereof, and the total mileage in the 
county at the end of that year. 

In a number of states, like Connecticut, the 
counties have nothing whatever to do with either 
construction, maintenance or payment for high- 
way work; while in others very few take any 
part in such work, only three or four in Pennsyl- 
vania (Allegheny and Westmoreland among 
them) having any road organization at all, the 
others spending all funds through the State De- 
partment of Highways. Several states, there- 
fore, are not represented at all in the tables of 
county statistics. 

In addition to the tabulated data, information 
concerning dust layers and culverts was obtained 
which it seemed preferable to present in the form 
of summaries, which are given below: 


USB OF DUST LAYERS 


Very little attention is paid to the laying of dust 
on the highways by the great majority of counties 
except insofar as the construction of improved road 
surfaces has this effect. Of the several hundred 
counties returning our questionnaire only forty-four 
reported using any material for this purpose. Of 
these twenty-five use oil, two specifying asphalt and 
two crude oil; thirteen use calcium chloride (two 
reported that they are trying it out); and six use 
water. 

Those reporting the use of oil are: Ashley, 
Arkansas; Fresno and Kings, California; Menard, 
Sangamon, Scott and Whiteside, Illinois; Decatur 
and Scott, Iowa; Garrard, Rockcastle (on State and 
Federal Roads), and Woodford (surface treatment), 
Kentucky ; Garrett, Md.; Luce, Michigan (asphalt) ; 
Grenada and Harrison, Mississippi; Toole, Montana ; 





Madison and Thompkins (asphalt), New York; 
Clark, Clinton, Fayette (surface treatment), Madi- 
son and Sandusky, Ohio; and Okmulgee, Oklahoma. 

Calcium Chloride is used in Cerro Gordo, Dubu- 
que, and Winneshick, Iowa; Alger, Chippewa, 
Genessee, Hillsdale, Jackson, Livingston and 
Shiawassee, Michigan; Le Sueur, Minn.; Clinton 
and Warren, Ohio. 

Water is used by Napa and Sutter, California; 
Rio Grande, Colorado; Evans, Georgia; Elke (in 
towns) Nevada, and Deschutes, Oregon. 

MATERIALS USED FOR CULVERTS 


Among the questions asked the various coun- 
ties was one relative to materials used for culverts. 
It was assumed that practically all of the counties 
used concrete for at least the larger culverts, although 
a few reported that no concrete was used. On the 
other hand thirty-two counties reported using con- 
crete only, these including, 1 in Florida, 2 in Illinois, 
1 in Indiana, 8 in Iowa, 4 in Kansas, 1 in Kentucky, 
1 in Michigan, 4 in Minnesota, 1 in Mississippi, 1] 
in Missouri, 1 in New York, 5 in Ohio and 2 in 
Oklahoma. 

More than two-thirds of those reporting use 
corrugated iron for culverts, about five per cent use 
cast iron, seven per cent vitrified pipe and five and 
one-half per cent use wood. Two of the last 
reported using creosoted wood and it is to be pre- 
sumed that some of the others practice this also. 
One North Carolina county reports building stone 
culverts. 

Of the counties using corrugated iron,-1 is in 
Alabama, 1 in Arizona, 1 in Arkansas, 5 in Cali- 
fornia, 3 in Colorado, 1 in Connecticut, 3 in Florida, 
3 in Georgia, 1 in Idaho, 3 in Illinois, 7 in Indiana, 
21 in Iowa, 10 in Kansas, 5 in Kentucky, 5 in 
Michigan, 27 in Minnesota, 3 in Mississippi, 3 in 
Missouri, 5 in Montana, 3 in Nebraska, 1 in Nevada, 
2 in North Carolina, 9 in North Dakota, 9 in Ohio, 
3 in Oregon. - 

Cast iron was reported by 2 counties in Florida, 1 
each in Georgia, Idaho, Indiana and North Carolina, 
3 in Ohio. 

Vitrified pipe was reported by one county in each 
of the states of Florida, Georgia, Louisiana, Michi- 
gan and Oregon, 2 in Iowa and Mississippi, and 5 
in Ohio. 

Wood was reported by one county in Arizona, 2 
in Arkansas, 1 in Iowa, 2 in Kansas, 1 in Louisiana, 
Zin Montana, 1 in Nevada, and 1 in North Carolina. 
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Roads Graded Only 


Total in 


21 


98 
1,500 


1,200 
210 
200 
217.2 

4,000 

1/580 
185 


460 
400 


140 
- 800 
420 


232 
100 


300 
50 
41 
30 


184 


173 
210 
575 
150 


1,740 


Constructed 
during 1924 
olen 
tf — 
County Miles Cost 
Alabama: 
oO” Er ee 5 10,000 
Arizona: 
ee - anes 
Maricopa 100 20,000b 
Arkansas: 
RET 9.660 ct002 000 ° 
BPE. av ceecoseeses ° 
DE tb wadinwie ed e-44 . 
California: 
BED seétecdesooce xe eee 
PD: scvceseeeee - ios 
Dt <scieeenee ss 24 3,700 
DT cca bedee ees oy 4 24,000 
RE bceveveccess - 10 10,000c 
Colorado: 
Gunnison iasoey Ie saree 
Rie GrenGe ..ci-- FH 19.076d 
Florida: 
BemGtere «= ..ccsvcs 140 180,0001 
SRBRBOR ccicccsees és cove 
Madison .cecccces ial er 
St. Johng ..cccccee 68 8,500 
Saint Lucie ...... 18 16,000b 
Santa Rosa ...... - cone 
Georgia: 
ee f ctessces ee 50 1,500 
ee ee a's go6e 
See 10 <r 
. ctcticeweteos +s pea 
perverse 5 30,000b 
Union initenwnees 30 aa ant 
0 errs e -* 008 
Idaho: 
Boise eee en eee 10 201,000 
CaBVOR = ccccccece 10 Z 
Illinois: 
Memard .cccccoes 200 30 
per mile 
Sangamon ......... 40 a 
Indiana: 
DE” Cb. owewoene ovoe 
eee “ 
lowa: 
Appanoose ...... ie 50,000 
Buena Vista ....-- 20.5 40,000 
i ee 10 caw 
Cerro Gordo ..... we Kien 
CRIGMOGMGRW 2.20006 4.5 1,900b 
COPS tw eweves 18 15,000b 
CYaWEOPG sce we ces 10 50,000 
ee 45 36,100d 
3 5.647 28,884 
BT TT 2.8 11,000 
Ge kéecaceas _ $06n 
Ce. ivacocoee in i a 
pS rere 9 25,000 
eS ere 8.83 200,000k 
Co eee 7.5 28,000 
OO ee 2.5 35,000 
BO eer 1.163 6,096 
Ge. “abode aes 8 30,000 
BA kd wscdes 31 60,000 
. éicsvecswes 20.5 pee 
Be =: Sesénevecwes =a ss 
Muscatine ......: 0.72 4,511 
J... Farrreree 17 25,000b 
a Sa 8.5 11,612 
igi: er 41 400,000b 
,, 13.6 70,897b 
VOR BOR: sicccces 50 —_ 
Winneshiek ...... 3,5 10,000 
Kansas; 
rr ed 
Se ee 58.25 
CE edie emake 80 
Comanche 9 ..... 2.0 42 
CTAWEOTE. kw ecae — 
Ret aeohudewuten 80 Sct 
IS WOTtR . .csse<0 173 18,703 
i: rere s 35 Eee 
eee 10 57,000b 
ee. «= Ea atnrvks sie ae 
i. ere eee 30 3,000 
. Se ee ae ee ‘ ee 
ROR. cdvksctecue 15 400 per mile 275 
ROPERS « cvecdse0 da eX 211 
Co ne 500 20,000 
S- <at0oxsveus oe nike 
Kentucky: 
ng. i, ee re 1 50 
Gasvare” =issescees -s — 
GrayEOR .« sawiesesse 400 5,000 
MOPS. keg.cks0* 400 2,500 
POY) oo ckascncet as 9 250,000 
Rockeastle ...... 4 40,000b 
| QR er ae 5 6,000 
We scucda ee 500 45,000b 
__ Louisiana: 
Vernon seousees 7 a7 
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Average 
width of 


County at improved 
end of 1924 surface 


24 


20 


rt. of way 

4 
18 
26 
12 
20 
24 
28 


30 

16 

28 

28 Co 
24 twp. 


i4 


18 





Maryland: 
Garrett 

Michigan: 
Genessee 
Hillsdale 
Keweenaw 
Livingston 
Luce 

Minnesota: 
Aitkin 
Beltrami 
Blue Earth 
Brown 
Cook 
Cottonwood 
Dakota 


Houston 
Hubbard 


Lincoln 
Mahnomen 
Marshali 
Martin 
Murray 
Norman 
Otter Tail 
Pennington 
Pipestone 
Red Lake 


Sibley 
Stearns 
Stevens 
Swift 
Washington 
Watonwan 
Mississippi: 
Grenada 
Harrison 
Loundes 
Quitman 
Missouri: 
Holt 
Oregon 
Pulaski 
Schuyler 
Montana: 
Beaverhead 
Chouteau 
Gallatin 
Missoula 
Pondera 
Sheridan 
Toole 
Nebraska: 
Deuel 
Fillmore 


eeeeeeeeeee 
eoeeeeeeee 


eeeeeeee 


North Carolina: 
Chatham 
Durham 
McDowell 
Yadkin 

Nerth Dakota: 
Burleigh 
Dunn 
McLean 
Morton 
Mountrail 
Pembina 
Pierce 
Slope 
Stutsman 
Wells 

Ohio: 
Auglaize 
Brown 
Clinton 
Defiance 
Harrison 
Sandusky 
Union 
Warren 

Oklahoma: 
Comanche 
Grady 

Oregon: 
Deschutes 
Douglas 
Yamhill 


eeerereee 


eee eeweee 


eee eee eens 





A—By force account. 


culverts. 
2 bridges. 
bridges. 
small bridges. 
bridges. 





eeeeetee 


eeeeee 


eee ee eee eeee 


6 
-- 7.020 28,149b — 
33,000 7 
1 5,280 4 
2 500 o° 
4 48,000c 13 
12 50.682 169 
4 6,000 1,600 
30.24 ane 29.2 
12.4 35,000d 22.5 
17.34 69.420 134 
13.5 41,026b 5.5 
33 180,962 15 
15.25 81,596b . 
5.5 52,556 . 
14 ers - 
3.1 24,000b 9.63 
ae ee 4.00 
30 140,000 30 
os — 5.0 
40 166,000b - 
13.31 28,648b 119 
3 18,000 68 
13 17,000 52 
. 32.0 sie ip 32.8 
28.5 53,797 37.7 
9 15,000 se 
30 146,000 49 
11.5 — oa 
14.0 51,000c a 
3.5 11,316 43.2 
120 sine - 
6.94 32,769 13.50 
ee sisal 12. 
46.0 57,434 -— 
35 alec a 
9.38 29,756 117.61 
27 68,000 - 
2.25 16,135 es 
13 20,066b 15 
‘a 6 
30 er 654 
4 400 - 
15 nee 150 
6 36,000e 25 
7 err - 
25 7,500 500 
5 40,000f 
50 15,000 350 
20 8,000¢ 2,771 
25.0 12,700b 984.72 
- a aint 371 
20 6,000 200 
60 6,000 300 
50 4,000 es 
44 300 200 
100 25,000h 500 
125 ‘aon 175 
10 40,000 34 
65 7,000 350 
30 40,000b 400 
* 20,000 ae 
30 3,000b 200 
5 4,850 1,890 
10 2,500 250 
15 665 1,053 
20 bins - 
10 900 _ 
a ines 2,000 
50 aia ail 750 
52 180c ad 
23 30,000 339 
145 aden - 
‘inamice 22 
8 100,000i ee 
ee 40,000b 
2.5 5,000b 
5 25,000j .s 
és ces 300 
bee 85 
101.7 
200 (a) - 
200 40,000j 234 
13 51,000 13 
4.8 saws es 
10 


steel bridges. 





24 
16 


b—Includes bridges. c—Includes 
d—Includes bridges and culverts. 
f—Includes 9 
h—Includes 12 bridges, $15,000. 
i—Includes 10 bridges. 
1—Includes 85 bridges. 


e—Includes 
g—Includes 5 
i—Includes 10 
k—Includes 7 
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Gravel Roads 
Total in’ Average 
County width of 
Constructed during 1924 at end improved 
County Miles Cost of 1924 surface 
Alabama: 
rr sow os owen 23 24 
pS eee cree cs ae $20,000c 2 a 
Arizona: 
GrFeORIOG 3 § ..cccwre 1 3,647 64 18 
MAFICOPA .cccccse 6 9,000b 8 18 
Arkansas: 
CO re 7 see 300 6 
Clay Pie eaten ean 10 om $4 ies 
i rere ee a 30 eine a a“ 
Polk sie rd tatar ait . ‘ 58 — 
Californias: 
Pe  aehbekemeos = avr ee 601.75 - 
OO ee re 19a 88,800b 66.82 16 
eee 2 ee oe es 
0 eee 2 3,000 a 18 
San Joaquin ...... 13.6 68,000 90.74 12 
EEE ET 25 75,000c 20 10-20 
Colorado: 
GUBNRISON ..cccses 9 roe 15 22 
Rie Grande ...... 4.23 25,000d 39.23 26 
Florida: : 
Santa Rosa ....... 2.0 
Georgia: 
ee 15 inti is 
Se reer re 1 16,500 
Idaho: 
eee (e) 
f{llinois: 
MGEIORFY =o ces cces ae 792 a . 
Whiteside....... 3 3,000 89 15 
Indiana: 
Bartholomew 325 a _ = 
0 = eer 3 15,000b 6.88 9 
CHO lk ccee sees 7.25 37,165 917.9 24 
errr rrr TT «20 60,000 150 14 
RIOWOTE en cccceses 21.57 ae és aes 
Dn ere 6 34,424h 565 14-20 
Knox Ceciednawaa 25 200,000b 515.51 16 
Iowa: 
Buena Vista ...++- a tulle 175 24 
Cerro Gordo .....-. 26 48,000 65 20 
Chickasaw (f) 15 9,400 39% 26 
CO eae 6 2,000b me We 
oo > re 10 20,000 14 20 
Dallas ‘ 175,600d 251 24 
Emmet 100,000 140 26 
Fayette eens 110 26 
Grundy er 9 a 
Hamilton 6,000 150 
Howard re eeu 40 es 
Pe. cccacpaweones ag ae 55 28 
Jones na aee@e ae 10 20,000 - ne 
CO errr ree 80 90,000 225 26 
0 eee 16 20,000 81.5 28 
Muscatine......... 1 1,249 12.3 a 
. Pe 8.5 15,000b Pe ii 
Tene Bee se scwees 14.75 12,900 93 24 
Pn “bce keeeen a ees a elicit 150 ee 
ere 1.5 9,963b 35 18 
Vem BUPOn ...ccee 12 30,000b 12 24 
Kansas: 
Pe Kerpegdiovewe 6.26 48,547 6.26 18 
SE, | Vales -stack were o-o 0.25 sei 0.25 i 
CN dcccctoes 9 80,000b 18 
Kentucky: 
ee . 85 12 
OS rrr ee ‘ 10 14 
pO eer 5 wr - - 
Rockcastle...... 10 40,000i 17 12 
err 9 snp ‘ ay 
RE. ccnawewes 19 240,000b 
Louisiana: 
I tick ages wwe 50 250,000j 250 12 
East Felicana ..... 15 ena ae as 
VOREIOR nc cece 80 500,000b 119 14-9 
Michigan: 
| ere 13 90,000 130 16 
CHIPPOWR cccscece 20 cea 60 16 
er re 36.5 303,566k 471 15 
pS See 16 110,000 229.5 12 
C0 ee 2.5 17,000 — ke 
en ee ay eee 3.5 24.000 75 12 
Tdvingaton cee. 16 112,000i 75 16 
Se ae = eae 19 16 
Shiawassee ...... 6 40,000d 280 3 
Minnesota: 
aciicie weed sie 3 3,451 sc ee 
eer ree 2 1,800 75 20 
Bree Marth ....-0+ 16 ¢ arate 139.65 24 
re 7.9 8,000d 143.5 ad 
err ne ae 18 nae 
ES | 5 oatee we a aie es 7.60 7.745 a od 
Cottonwood ..... 6.5 9.247b 64 18 
TOBMOER. . . osccscewe 41 31,500c 183 30 
ED araies 64s eee’ a 0.3 1,135 ae e 
NR ccaeere gp were 25.0 91,402 160.9 20 
i) si eae + awn 17 are “ whe 
TEOUNIOR,. vce vseces 3 aires 4.73 
FEGPRATE 2. cccvecs ; eine 17.51 — 
Be eee 12 25,000 125 25 
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Totalin Average 
county width of 


Constructed during 1924 atend improved 








County Miles Cost 
Lac Qui Parle ..... 46 40,939 
RE 50.25 75,000b 
Lincoln = 9,120b 
Marshall 90,000 
Martin been 
Murray 39,317 
Norman égnes es 9 18,750 
Otter Tall ...ccces 11 13,900 
Pennington ...... aa ne ike 
Pipestone ........ ae ean 
Red Lake .ccccccecs — as 
TROGWOOR cccccvss 45 35,000b 
ee ‘ 72.42 132,313 
Pn. sv+.0ecerweetw 15.0 ,66 
Sibley pea e 32.8 29,107 
BCORTRS .cccsccoce 22 19,000 
0 re 21 33,200 
Washington ..... 3.50 9,332 
Watonwan ...... 25 32,058i 

Mississippi: 
ie) ee ais ee 
ee 16 200,0001 
ere 10 800 
Loundes jeewee semanas eee 
Quitman i eeae 15 70,000 

Missouri: 

i ee ei: Cee 1,700 
Pe § cvcsovwes 7 — 
eee 6 1,800 

Montana: 

Beaverhead ...... 10 25,000 
PE. s<acscwae 25,5 81,350b 
Missoula ..ccccces 7.8 164,482m 
SE. cOnawecieeewes ee 

Nebraska: 
ae 20 

Nevada: 

(eee 23 33,000 

ON rrr 16 26,200 
North Carolina: 

McDowell .......- 20 

North Dakota: 

Burleigh .ccccccce ‘<a come 
Se 5 3,200 
Pe vegecen dace 10 er 
Stutsman ........ 8 30,000 
. Parr rr 20 1,100 

Ohio: 
BUGIBIBO ocscecee 10 
PE:  cacnceee 40g 
, rrr a — 
See 2 6,156b 
Defiance .....-.+-« 2.0 6,000b 
SE 8s 6esewense ne neoe 
pS eee 6 36,000n 
ps) rere ‘aw awk 
3... Seer ree 
eee eee 
Wee WEE .ccccses 
a 

Oklahoma: 
Comanche ...... 
ee ere ae 

Oregon: 

0. ae ‘te 12,000p 
Deschutes _......-.. ‘a pina 
CO eee 29.0 tons 
errr 40 120,000 
P| ere . 5 onan 

A—Oiled. b—Includes bridges. 


d—Includes bridges and culverts. 
of the roads are gravelled and charged to upkeep. 
h—Includes 20 small 


By county only. 
bridges. - 
cludes 15 small bridges. 
feet span. 
bridge costing $33,000. 


g—By state. 
i—Includes bridges under 30 feet span. 


of 1924 surface 
137.3 on 
59 <a 
125 = 
109.1 24 
97.6 24 
38 ye 
70.75 26 
75.5 ite 
22.3 24 
258.66 24 
92.0 24 
ves 18 
120 22 
54.20 24 
106.0 24 
96 ee 
52 16 
48 18 
100 14 
30 
6 12 
30 24 
93.2 18 
22.3 *18 
33 16 
100 9 
ie 18 
27 24 
5 24 
50-60 a 
14 24 
225 10 
a 14 
300 i2 
155.2 sa 
512 12 
106 oa 
773 16 
347.8 15 
17.5 10 
457.0 16 
100 ea 
20 18 
134 24 
92p 18 
602.5 10 
aa 18 
1,250 16 


c—Includes culverts. 
e—About 60 per cent. 


f— 


j—tiIn- 


k—Includes bridges under 16 


1—Includes 17 bridges. 
n—Includes 3 bridges. 


cludes water-bound macadam. 
Grading included in costs in all cases except De Kalb, 
Ind.; Cerro Gordo, Chickasaw, Lyon, Muscatine and Palo 


Alto, Ia.: 


Boyle and Garrard, Ky.; 


m—tIncludes one 
p—In- 


Goodhue, Murray, 


Rock, Swift and Washington, Minn.; and Deschutes and 





Marion, Ore. 
Water-Bound Macadam 
Total in Averag« 
County widthof 
Constructed during ’24 atend improved 
County Miles Cost of 1924 surface 
Alabama: 
Bg, oe cic ce’ 40 200,000c 
California F 
, SR re a 3,0 18 
PE... ersiee ewes 2 14,000 Pe 18 
San Joaquin ..... 20.0 120,000 34.14 14 
Florida: 
ee 4 52,000b 91 16-19 
Georgia : 
Te  vksneeonwes 20 nee ow ee 


















































May, 1925 PUBLIC WORKS 181 
Water-Bound Macadam (Continued) Sand-Clay Roads 
Teel Stereee Totalin Average 
: County wi no 
- Constructed during 1924 atend improved Constructed during 1924: atend improved 
oeety Miies Cost of 1924 surface County Miles Cost of 1924 surface 
ME 6 0sssosiee 23.3 227,020b 162.6 9 ene . : 2 
Knox 57.43 16 Cones ere 3 $10,500 24 
De kwh 5. ae é : p> 
lll eae =, “mas” pe ss Maricopa ....... 7 10,000b 10 20 
ITER eee eens. : , yo = ; 
Johnson ee eee 1.01 5,765 1.71 —— $09 416 90 erase 300 
Kansas: orida: . , 
Bourbon 9.5 14 (ee 15 200 24 
Kentucky: iets . Madison ........ 169 175 30 
"gg 5.75 20,000 110 16 Saint OS eee a es 71 2 
Ca—a_£  ...... 9 75.000 180 16 Santa HRoGea ...0-- 16.5 30,000b 40 . 
Grayson ........ 0.5 2,600 Sa oe . Georgia: 10 
Rockcastle ...... 5.5 44,000f 22 14 a) eeeon sens . 54 26 
Woodford ........ l4a 83,000 224 16 , me cigeaiadelalatde 7 _ 
— 54 16 Muscatine ....... 6.2 
eee ; a a 
Michigan: 
Chippewa ....... 2 20,000 11 16 ns ag al 1.5 3.264 : 4 Po 
Keweenaw ...... is NS 19 16 SEBO = severccess oa ale ? 74 
Luce 4 60.000c 16 16 | rere 15 300 per mile 45 26 
Minnesota: ae 4 CO eer 2,000 wild 18 
Houston 3 ...cccee 0.5 504b 1.7 ——ee 24.7 
+ tar a eweenaw...... 24.7 
GOMEE on coe 7.0 18 Minnesota: m 
Ohio: 2 ee 132.9 
ES 12 aii ” 16 te -# 
Defiance ........ 12.0 93.000b 26 12 | oy a al > ag 
Fayette ......... ¥ 42,000 7 ‘ Be ceeeeees cf. 
Hardin ......... 1.01 9,642b 17.0 i8 ed Lake ......... “8 
Harrison | ....... 2 26,000b 52.6 12 veo Gustiuns 40.000 26 
Jefferson ....... 15.63 247,223 174.28 10 —— osscese oe 2 
Madison ........ ue te 16.2 cg AdKiN =— eeeeeeees i “+ 
|. ll daha ” 171,000 4 12 b—Includes bridges. Grading included in costs in all 
Sandusky ....... 5.0 — 55,000b 570 16 cases except Muscatine, Ia. 
as a ae wea 7 108,000h oa 18 
Van ee ere a er 18.2 “ Md 
.. 12.2 Top Soil Roads 
Oklahoma: Totalin Avrage 
A we er 6 28 county width of 
Oregon: Constructed during 1924 atend improved 
(ere 10 1,000 16 County Miles Cest of 1924 surface 
I : 
a—Reconstructed. b—Includes bridges. c—lIncludes oon arene 97 24 
culverts. e—Includes 20 bridges under 20 feet. f—lIn- G ta 
cludes bridges under 30 feet span. g—Includes 3 small a . 70 
bridges. h—Includes bridges less than 20 feet. Grad- — = seeveveses 60 fs 
ing included in costs in all cases except Boyle and EVANS ....--+++-+++:+ 6 Bs 2 
Garrard. Kv. DE! wicwibineos 8 brats 20 26 
d 2 , 0 ea 34.68 209,800a “ 28 
° Kansas: 
Road Realignment Saves Money ge 4 2,000per mile 30 24 
The commissioners of Wyandotte County, oo ’ 
Kansas, have reported that by an investment of ————. 
$5,000 for a right-of-way to enable it to Stearns... .... 26 56,000 
straighten out a crook in a county road it has columbus ..... .. 20 20,000 
been able to so shorten the total length of road 9 urham) csss--2- 19 Se 
that the cost of paving it with concrete was~ Yadkin ......... 10 4,000b 
reduced by $20,000, thus giving a net saving of p,OMe® 7 = 
$15,000 besides greatly improving the road as a ae ; 
traffi t a—Includes 5 bridges. b—Includes bridges. 
‘ c route. Grading included in costs in all cases. 
Bituminous Macadam and Bituminous Concrete 
Bituminous Macadam ». t= Bituminous Concrete ~ 
Total 5 width of Total | width of 
otal in w ° otal in width o 
Constructed during 1924 County at improved Constructed during 1924 County at improved 
aus Csonty. iles Cost end of 1924 surface iles Cost end of 1924 surface 
zona: 
| ee 5 $140,000b 20 16-18 ‘° ven joes vn 
California 
Butte eee cape meniek wa 54.7 127.5 15 Tr ee 35.75 15 
a A ae Toa ‘ oianh ee 3 5.36 $579,000 189.50 16 
i eine is adie 8 wn. 4,00 os one cone cee eeee 
San Ce 2.27 82,000 378.07 16 patie ee oe 
ST 86 Wadia ind aw ais ee'e ‘ cous 45.63 15 11.83 245,000c 11.83 
Florida: 
SS. {eee 13 123,000 38 12 
We ores ra dd asia 8 282,000b 10 16 
Georgia: 
RN oo dv eivcb au eee 125,000 6 24 
Indiana: rd 
Bartholomew ........ 100 es 
ERR 3 6 .- avEe 
WOE A Kec 5 céeseine 1 40 ‘ 
Kansas; 
RI Goce 40 16 
Crawford POEL Ener 
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Vor. 56, No. 5 


Bituminous Macadam and Bituminous Concrete (Continued) 

















b—Includes bridges. Grading included in all costs. 











Constructed Average Constructed Average 
during 1924 Totalin width of during 1924 Total in width of 
—— — ~ County at improved - Sai County at improved 
County Miles Cost end of 1924 surface Miles Cost end of 1924 surface 
Michigan: 
TEOWOONEW  ccccccccce 0.6 7,300 1.4 one oece 
Mississippi: 
SE. bn 8566454008 ° 5 26 20 
New York: 
DE, kivccomccoces 28 96,000 120 10 
EE cacecwoeses 15 162,000 84 10 
North Carolina: 
eee 10 175,000 10 18 14 540,000 14 18 
Ohio: 
PEE. 6. 6 dedieccceeoe 16 18 
ne ree 1 — 16 
DE p.c:saneeewows 30 69,000b 82 16 
Co Se er “< rere 93 a — 
TE dvedeedvenew ee 3 78,999b 383.2 18 4.4 
OO eer 8 40,500b 36.0 16 wane 
EE, sd.eidine cece 40% 25.3 282,990 103.10 16 — 
EE ig nae nee een ne paen 40.5 13 vere 
rea ip nition o's ® - S508 201,839b 60 18 2 
er 5.5 165,000b 5.5 18 ee 
errr rrr rs eu santa 95.96 16 
. eer 5.60 118,000b 17.3 16 
. ee ws eee 8.0 16 
Oklahoma: 
CRAIGS 3 occcvcccses 5 18 = 
TT ee 6 28 ss 
Oregon: 
PE: os cea cee.eeewe 2 30,000 16 16 
DOURIES cccccewrrcecs e sees a 0.5 16 
ea te 22 220,000 122 16 
rere beeie seen eee 16 
b—Includes bmdges. c—lIncludes culverts. Excavation included in all costs except Marion, Ore. 
Brick and Other Kinds 
Brick Other Kinds 
Constructed ? Average Constructed 
during 1924 Totalin widthof during 1924 Total in 
— —- County at improved P —. County at 
County Miles Cost end of 1924 Surface Kind Miles Cost end of 1924 
Florida: 
PGE ccscscese § Rock base, sur- 22 $500,000 az 
l face treated 
SE. vecestvecee j — Rock asphalt 11 — i“ 
DE . veceouweseness ‘ 53 a Ee be ae ee 
Santa Rosa ... ‘ 6 Pac, > seems ie 
Indiana: 
PD Se eccecsoonee 5 ee” ee Sas 
Clinton ....cccccees 8 oe +. ¥ Reateean ‘ 
BEE. wreestevedeeee a +e ie 
Iowa: 
MEE dtivecsvcconss 23.5 _—- eter 
Kansas: 
EE Sap osaseeee 4 $149,632 4.5 18 W. B. surf. treated 2 
RAR ERCSRON 10.25 143,061 es ar onen ; id — " 
eae ie aes 4.5 18 Chats 48 
BROMO ope ccccocevees 53 7  £««F Tnepies ins 
Mississippi: 
Grenada .........+- § Sheet asphalt on 2 70,000b 2.0 
l 6-in. concrete 
Ohio: 
Smaietee —awtiae inne 9.5 ee ee 
DL 6 sceccces ees _ p< 1 oe K’y rock asphal i7 
BIGSPIOON. 2.occcccsce on eee 1.4 - f of Cinders _ a : = 
Sana é elise 
BREN assveveee _ mas 0.2 a See bs — me 
BED. evccecece 3.30 268,661 22.91 Pera ; tad as 
Madison ........... o% cere 3 oy egies Y. 
Marion ...ccccccees ee eee 6 pa f Sheet asphalt, a 
ra -bound mac. 
PIRES: cei scecccces 1.045 43,099 11.945 17 K’y rock asphalt | 1 
san@uaky Kode wawes 60 ee ees 
als Shae asia wie saow ee oe Traffic-bound mac. 93 
PS gk t00 00 esas ow ee } K’y rock asphalt ae 
Oklahoma: Stone 706 
Okmulgee ......... ee a a { Topeka top 12 
Shale 15 
Orexzon: 
DE Sao esuiecee . om occ ee én Planked 3 3,000 11 
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Cement Concrete 


Reinforced Concrete 








Constructed 
during i924 Total in 
— “— ~ County at 
County Miles Cost end of 1924 
Arizona: 
Maricopa ....cccccccccecce ° ne oe 
Arkansas: 
SE: wétqecadveceses 0% ° _ ee 
California: 
WwOGRO ov ccoeccccccscesecs ‘eae 2° 
as ¥nsowecd vse eresese ik esoe 23 
MOM ccs cccceccccccveessees oe cece 3 
SE ew sess cence cesboes ce on oées 5 
Florida: 
Wecambia ...ccccccccccccce 6.50 $220,728 oe 
St. Lucie ..ccccccccccceccs os eves m 
Sante TOSR..«. occccccceesce 2.0 46,000b 
Georgia: 
ake ca aaah es (adeneee “ 55,000 2 
Monroe ......- Cooeseocceoe oe eoce oe 
Illinois: 
McHenry ....cccccccccece os TT TT 
Ms. ce cee i3 39,000 20 
cone 85 ; 
Bartholomew .....-+++++e% 2 pene ov. 
RE vinvcusvscss 68000068 12 300,000 20.0 
OO er. te ae oo ae 
son edeseenseeenwe 0.6 17,000 - 
ON rT y Cre 10 <b 10 
NN ROR rrr 5.5 99,000 os 
WEORTOS cccccccccvvccsesss : see pa 
Iowa: 
Cerro Gordo ..ccscccsee oe ° cece 37 
SOE 9.0405 6scereecesess ee ooes oe 
Boesuth  ..cccccccccce of _ cee 14.5 
Muscatine ...ccccccece ve os oeee 0.41 
Palo Alto.....ceee saceeeee 60 coco 1 
BOOEE occccccsvccseososces oe ama 33.1 
Kansas: 
Bourbon ....ccecccescees ee coos na 
Crawford ... oe oe 30 
Finney ....ceece ee cove a 
Be ¢cscs00% oe coco $e 
Kentucky: 
Webster ..ccccccccvccccces o ocee None 
Michigan: 
GE S546 90-64 0640 408008 1 35,482f 4 
GRIMOIRE 2. cccccccececcece oe “ae ee 
DEEL. 606 6490646462600009% 10.25 360,000 oe 
KeEwWeenaw ....ccccececces ° eee ° 
Fo eerorre Trees -_ coos ee 
Shiawasseee —.....- s+ oe oe oe 
Minnesota: 
GOGERUO 2. cccccccccecsece 0.25 5,356 os 
Pere pena — aes 0.68 
DE: ¢itaeceenes con anaes Wanin - anee 0.87 
err eT er 6 oees oe 
a errr rr. . “ cece 7.5 
Mississippi: 
eee er ee sees 10 
Montana: 
errr errr rT re se 
Nebraska: 
CON Gs tbss<kes errr. os 2 cone oe 
New York: 
 —eeeeeeee o0eew oe TT ee 
North Carolina: 
COMMEND ok cewccoce mass e000 
TO Knicbewess Seecesee o8 eece 
North Dakota: 
ees ‘ er 1.1 
Co 2.98 107,752 os 
Ohio: ‘ot 
ee ee ee 2 ne eee 14 
EEE. bn cwicncns sede veeges re — 1.6 
tO ares ree 6 162,000h an 
[  <ceedndenn een os 6.0 148,000b 58 
. 46.6-ss'eeeees . - oo; 2.6 
CO eer 6i 200,000 16 
FORE 956.5'406440005R06 60 _ cee $s 
nc Lee a ie 3 
Sen. err ere vs a a 
PUREED. cbac 4000s teteeese%s ae oe 
BREE ccccccsrecceveve ote 15 
ONG 5 6 onccsscgs seeewsins o” mae 5.94 
Van Wert ......seececoees 0.52 11,803 6.70 
WE GeirGe6coe hehe wees on o——~ N 
Oklahoma: 
OKRMEROG csc cccccccesoss Ais oo 
Oregon: 
CUM sont sins ann dese - ee A'S . 
OMNI ach b0o 354ewe sion te te i 





A—With bituminous top. b—Includes bridges. 
f—Includes bridges under 16 feet span. 
i—State highway. 


Village. 
&§ small culverts. 


PUBLIC WORKS 


Average 
width of 

improved 
surface 


i8 
i8 
18 
i8 
16 
18 


18 


_ Me « 
CO+ We « 


18 


no 
00 00 


18 
16 
16 


18 
16 


nee outverte. 
g—Includes bridges up to 30 ft. span. 
j—Includes 2 bridges. - - 
: Grading is included in all the costs given above exce 
Palo Alto, Ia.; Goodhue and Swift, Minn.; Otoe, Neb. 


Concrete not Reinforced 





Constructed Average 
during 1924 Total in width of 
vom HW — County at improved 
Miles Cost end of 1924 surface 
14 $550,000 360 16 to 20 
ee coos 40a 
oe 29.78a 16 
- hm 52 i8 
10.74 230,000c 22.81 = 
8.25 261,852 40.5 18 
260,000b 7 18 
ae 250,000 10 18 
3.5 oes - - 
36 ° 54 18 
“4 i8 
23.5 os 
None 
os 4 A 
2 5 
oe 2 16 
None 3.5 o* 
oe None 
None 
1 24e 
35 16 
ee 8 10 
1 42,000b 
19 549,468f 65.25 18 
5 134,100 9 20 
Se ae 1.3 $: 
18 720,000¢ 30 20 
0.75 28,0004 22 20 
. 3.79 18 
4 45,000 10 10 and 16 
“4 18 
15 18 
“2.0 44,000b 20 is 
s bo.0% 2.9 a 
3.55 202,111 “4.0 20 
6.94 204,592) es ié 
2.73 83,058b 7.73 16 
ee cove 3 16 
“0.6 5 
18 
3 75,000b 25 16 
1.25 2266 2.5 16 


d—Includes bridges and culverts. 
h—Includes 4 bridges and 


e—In 


pt in the cases of De Kalb, Ind.; Cerro Gordo, Muscatine, and 
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State spent by Furnished 
' State in 1924 by State 

RS ich cals olive eee 46 eee Gee 68,125 1,414,725 
NN POE PEE Creer 1,550,000 2,500,000 
eee 3,556,685 13,900,520k 
RE ee ee ayes 1,526,226 4,102,341 
I 6b.6oks om «eek nteroein 486,918 "418,760 
ES SE ee ee 365,000 1,794,032 
EE, i nasid dipeceenie a mad eaou? 1,718, 586 7,718,586 
INN Bik ai dc wdite 0. Ow we w0e-eee ane 1,224,676 300,658e 
ar iaior.ai ng aig oie a api irx! arose -otebe 3,704,940 11,000,000 
ES ee eee 2,000,000 9,138,736 
tin arias wag ogres Omg eae 1,800,000 None 
ELE Cre : 2,208,911 13,260,966 
EL ie tho wwe caiawneourpewe 1,523,718 4,046,478 
ais A be ct es +o9-6'se.08 0S 715,027 2,238,583 
ee c eiie wade ened wie 635,945 2,050,000 
PERODMGMUBOTLS 2 occcccccccces 1,044,006 9,000,000 
J, err 4,287,242 14,950,000 
i eh a ong ehoeates dr raNOS 3,530,274 5,438,330 
CS PE ee eee 2,250,000 2,325,000d 
CO are Se ee 4,095,555 eer 
EN, Daciotoleiie 4:a:6-4-neiaeeeee 1,275,000 0,00 
EY idinlacdnisees Wa ee aaiee 1,987,955 1,236,070 
ed teen sie eae ee 2,146,590 76,000 
POW BEMUAPBNITG 6.6cccccc veces 543,307 366,908 
SD biied-6 050-3. 0000000800 3,724,611 689,219 
err 3,195,494 20,000,000 
i Be re 1,477,424 25,889,201 
I IS 6s a 6:4: 6:0-wre 0000 1,225,368 280, 00 
AE a ere 2,776,996 11,802,208 
I Ai Atlan diack in. a:.0 ee 6 mae 2,837,866 14,269,971 
So re 3,816,977 42,157,842i 
rr eee 250,000 2,250,000 
ee eS Eee 1,189,633 1,353,422h 
a ee re 2,062,000 3,518,000 
I Scie csia wie veeeko ae 3,517,365 4,325,474 
gO oer 6,468,540 4,374,802 
EE Sieleiah nies enaeegm eos are 1,324,064 1,482,576 
aks cca ay Cingrne sete eee 600,090 2,000,000 
I Bide cicaccesiat a re soseid ei eBereserek-w 1,448,563 17,193,283 
EEE ee 1,212,403 6,479,856 
TEE, WHE o 0:0.6.0:6:0¥.0.9:0400- 602,688 11,424,359 
NS 635 2a Sind ocbie dew bee 1,141,881 6,461,792 
SE 86 hd eewiiem wate ewe he 1,751,287 1,461, 330 





a—Expended under direction of State Highway Commission. 
is transferred from counties. 
g—Construction only. h—For betterment $58,076;for maintenance $1,295,346; obtained from motor vehicle 
i—$18,814.835 for new construction, 


exclusively. d—Amount furnished by state 
only. 
licenses and gasoline taxes. 


replacement, resurfacing, 


and reconstruction. 


surface treatment, oiling earth roads, ete. 
highways, $8,000,000 by counties and townships for work done by Dept. of Highways. 


Will be 
Furnished by Federal Aid Will be furnished b., 
Counties, available furnished by Counties, 
Towns, etc. for 1925 State in 1925 Towns, etc 
241,702 2,217,040 1,450,000 131,000 
4,500,000 1,500,000 2,500,000 3, 000, 000 
262,448 5,464,591 15, 220, 000 274,000 
a 1,350,000 3,200,000 Woa-+e 
None ae >. . <eaeet  ~ ~~ Semeaun 
1,499,184 365,009 2,000,000b 2,000,000 
included in 887,337 6,704,816 - — —§ beoce 
preceding am’t. 
1,223,022¢ 2,009,000 1,200,000¢ 2,000,000¢ 
pene 6,000,000 12,000,000 ee 
eens 2,078,000 9,000,000 None 
2,500,C00 2,074,360 300,000 2,000,000 
ee 2,000,000 5,000,000 eeu 
3,483,408 1,372,597 5,067,92 2,345,679 
50,779a 1,032,706 2,000,000 535,464a 
600,000f 35,783 2,050,000 600,000f 
2,200,000 1,000,000 8,500,000 3,000,000 
5,502,082 ———— £=# «43k DUlUlUllt:C 
3,930,517 3,005,998 8,775,000 508,496 
Hitelas 2,294,000 2,400,000d cea 
2,460,433c¢ 2, 520,421 22, a td 922,200c¢ 
375,000 3,600,000 = $$$-.None -— «eee 
770,322 4,500,000b 3,000,000b pnaes 
‘mates 47,62 42,0 anand 
366,908e 422,541 211,271 211,271le 
Sone 2,900,000 600,000 ieee 
aaa 3,663,106 25,650,000 mene 
1,621,009 1,697,246 25,000,000 4,000,000 
0,000 2,500,000 600,000 600,000 
4,009,760 1,898,135 11,361,554 1,460,000 
22,000,000j 6,250,000 60,000,000 26,500,000 
33,5006 650,000 2,560,000 None 
3,944,985f 1,664,620 SO ee 
2,398,060 4,668,341 ,700,000 4,000,000 
5,250,000 1,215,000 2,600,600 5,500,000 
Se 5,035,322 6,000,000 Pee 
siaeial 1,325,000 1,100,000 mye 
1,000,000 365,625 2,300,00 1,100,000 
1,400,000 1,448,000 14,479,049 1,400,000 
137,585¢ 2,000,000 fo! eee 
5,000,000 798,245 9,245,212 ee iste 
12,319,440 1,877,600 8,500,000 10,497,742 
14,000,000 2,789,588 10. 500,000 7,500,000 
1,000,000 1,100,000 1.200.000 1,000,000 


c—State highway system. 


b—For 1925 and 1926. 
f—By counties 


e—By towns only. 


$23,343,008 for general maintenance, including 
j—$14, 000,000 by townships on township 
k—Construction, maintenance 





Clearing Drainage Ditch 
with Dynamite 


By H. C. McClure* 


Although ditching with dynamite has become 
quite common in recent years, perhaps the ex- 
perience of the Engineering Department of the 
city of Flint, Michigan, may prove interesting 
to others contemplating such work. 

Within the city limits of Flint are several 
small lakes and near one of them is a summer 
amusement park. Each year, about the time the 
park is scheduled to open, high water, due to 
spring rains, has interfered with the plans; for 
an old county drainage ditch, which serves as 
an outlet for the lake, has failed to meet the re- 
quirements. To give adequate relief we found 
it necessary to clear this ditch for a distance of 
approximately 7,500 feet. 


Michigan 


*City Engineer of Flint, 


Along this stretch were found heavy clay and 
gumbo soil, a stretch of swamp land and a por- 
tion of timbered area. Any one method of open- 
ing and deepening the ditch for its entire length 
was out of the question, but the job was not big 
enough to warrant bringing in the several types 
of equipment best adapted for the different por- 
tions. Shovels or draglines could not operate 
through the swamp because of no bottom; nor 
could they operate through the woods for lack 
of clearance. Slips were not advisable throug) 
the swamp and could not be used on the farm 
land section because of the heavy clay and gum- 
bo. Land dredges could not well ‘be brought 
into the swamp section. It was finally decided 
to use dynamite at a time when the drainage 
ditch carried enough water to warrant blasting 
by the propagation method. 

Short test sections were blasted at first to de- 
termine the size of cartridges and the space and 
depth at which they would give best results. 
Finally, it was decided to use half-pound sticks 
of fifty per cent straight dynamite in holes 
spaced fourteen or fifteen inches apart and with 
the charges placed at a grade of four to six 
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Road Improvement in 1924 Under State Supervision 





n n us 
I Sg g ® 23 . 5 
° 3 z ¢ S42 SF 238 435 
= 53 2 . ES & & ee fa am 
] > Ea 8 Go es) 
se s ik; ¢ 93 589 82 Eee gee 2 Other Kinds 
5 32 5 oe | -_ se 228 2° 5 a Kind Amount 
a) An 4) ue ns Ao OOK OOK Q inc . 
Arizona ........ 7 93.86 103.76 ee es 8.05 oe 15.92 a io oh dn. ole * 
Arkansas ...... 80 a 415 5 15 51 50 seeees + 
i Reconstructing § grades 39.0 
California ..... 282.8 145.3 < 52.5 10.1 29.2 } pavements 87.5 
CES 6063s 65 125 sal “ 4.0 ; 57.3 aio — > eer bi 
Connecticut . - ‘ 0.66 37.91 35.56 12.02 45.49 +: — 060UlUlt~«~C«C OT 
Delaware ...... ; “< és on oe . 71 H Sheet asphalt rm 25.2 
2 4 Surface treated roc ase 153.5 
| ee 28.5 98.8 31.6 20.6 0.8 q anol austaee 26.0 
Georgia ....... ee 202.1 59.6 13.8 9.4 oe 3.3 S32 8 peiterse . “2 
Indiana ....... 108.11... 19.22 a Pa 237.59 ; Ps Sheet asphalt 2.0 
DE 4 58s 30 049 59 355 - - 95 “ ost4. > 4 =o — eee < 
Kansas .......- 188 89 - 11 - 138 44 pee ees = 37 
Kentucky ..... 340 179 162 21 54 na a Rock asphalt a 
iana ..... oa 7 ae oy ie teens “e 
— clicks vee 330.9 0.3 26.9 1.8 ; ' granite mock HY 
Sheet asp 3. 
Maryland ..... 0.7 34.9 25.5 ve 87.1 0.7 ) 8 ft. concrete shoulders 24.1 
Massachusetts . ‘* 56.7 1.3 75.2 35.3 28.1 ne ee 1.3 
Michigan ...... 3 on 340 26 12 35 40 —- «« -  « frosts .* 
Minnesota....... 568.2 oe 199.7 — oa 4.4 76.1 ao 1.5 “* 
Mississippi 59 ua 162 - 10 xe 14 2.8 Jina Pe 
ie eee 637 am 383 23 oe oe 136 9 ft. concrete & 7 ft. gravel 89 
Montana ....... si a 190 ne — ‘ we, 6 ae 
Nebraska ...... 371.7 74.2 470.0 id 0.57  .. 12.6 2.8 teenies +9 
Nevada ........ 115.5 ee 187.5 .. 5.0 oe 6.5 - Oil-sand 10.9 
New Hampshire . ‘ lille 1.0e 19.0e 3.6f Modified asphalt 4.7 
New Mexico.... 4.0 345.6a es ee 18.8b e* { Wooa’ } Seok 0 . 
) 2K 4 
New Terk. .csce o* a ae me 103.1 e« 244.0 0.5 Asphalt block 0.7 
North Carolina. 430 1,500 304 2il 659 697z a 10 |. j. = == eevee 2 
North Dakota... 303.4 ca 125.9 i ay “< 0.5 _ . | | ieiifieia ns 7 
eee 63h 22 300 40 157 pi 164 24 )) eee 92 
le 171.1 sa oh) ae es i oe 15.9 .. Stone or gravel resurfacing 127.5 
Pennsylvania . .. 35.18i 72.90 37.61 582.74 1.38 2.17Bit. surface treated macadam 
and oil bound macadam 475.49 
Rhode Island... .. - 4.5 1.0 9.0 5.5 19.0 os. 060lUllUtlUlt”té‘(‘ se sé 
South Carolina. 488.4 431.6 16.0 ‘* 15.6 in 9.2 Sheet asphalt 16.0 
South Dakota .. 950 ne 420 ‘ 0.4 +* 
{ 9 Spoot ee a 18.3 
urface treatment 19.2 
Tennessee ..... 195.9 127.2¢c 10.9 101.9 26.4 53.7 } Rock asphalt 99'5 
Burnt slate 10.0 
BD Gceessewe 166.8 417.3 183.2 25.0 54.32 5.0 Shell, caliche or sand-clay 10.4 
DE ib ekeccc ae 21.1 154.8 oie 2.8 é0 ——) « © © @eareeen ee 
Vermont ...... 125 1.5 10 ra 13 .- <a oo  - | sonneure es 
Washington 69d 281 oye xa 29 me! Urge! CU””*é‘ié‘“S*é*S:*CC ‘2 
= Shale 2.61 
West Virginia... 253.7 50.7 30.57 50.14 5.30 73.75 0.57 Rock asphalt 17.86 
Sheet asphalt 0.71 
Wisconsin ..... 245 1,000 15 oe 274 pres . : 
Wyoming ...... 286 205 ee 22 “~ 
a—Includes crushed stone. b—Partly reinforced. c—Or chert. d—Includes earth surfacing. e—Includes recon- 


struction. 
roads. 


f—Reconstruction only. 


g—Includes not reinforced also. 


h—Including bridges. i—Includes stoned 





inches above the proposed ditch bottom. The 
charges were set off with a blasting machine. 
Short sections were blasted first, then longer 
ones, until 150 feet was found to be the proper 
length for each shot. 

On encountering the clay and gumbo it became 
necessary to place an extra booster stick about 
every ten to fifteen spaces. While it was per- 
haps unnecessary in this section, connections 
were also made at points approximately twenty- 
five feet each side of the center in addition to 
the center connection. 

In the swamp land, with its dense growth of 
marsh grass and with water in places two feet 
deep, the heaviest gumbo soil was encountered. 
The ditch through the woods was a mass of 
broken limbs and roots, so that after blasting, 
the men had to gather and burn large quantities 
of brush and rubbish. On the other sections it 
was necessary only to dress down the banks 
where pieces of material had been loosened and 





only partially dislodged. In the clay section 
large chunks up to a cubic foot in size were 
thrown clear of the ditch. Thus, despite the 
variable soil conditions, the ditch was satisfac- 
torily opened and deepened. 

For the most part the work was done in open 
territory and mats or other protection were un- 
necessary. The only “casualty” was one window 
pane in a farm house, which the concussion of 
a blast shattered. 

The City Engineering Department undertakes 
practically all public improvement work in Flint. 
This ditch blasting job, including the work of 
cleaning up the banks, was accomplished by six 
employes of the department who finished the task 
in approximately three weeks’ time. Eleven 
thousand one-half pound sticks of fifty per cent 
straight dynamite were used. The total cost of 
cleaning 7,500 linear feet of ditch was approxi- 
mately $3,100, which included department over- 
head charges in addition to construction items. 
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Recent Legal Decisions 


HIGHWAY CONTRACTOR’S LIABILITY FOR INJURIES 
TO EMPLOYEES 


The Kentucky Court of Appeals holds, J. Har- 
vey Vandever & Son v. Hardin’s Admr. (Ky.) 
238 S. W. 306, that the contractor of the county 
or the state, though independent, is not liable 
for injury to a third person traveling along a 
defective highway or otherwise injured by reason 
of work performed by the contractor for the 
county or state; but a contractor who undertakes 
on his own account for a named consideration 
to do certain work for the county or state upon 
a public highway. or to furnish his own help and 
to do all the work, employing his own methods 
in the performance of a contract to construct or 
reconstruct a highway is liable for injuries to 
his employees resulting directly from _ his 
negligence. 

GROUND FILLED WITH BOULDERS HELD PROPERLY 
CLASSIFIED AS LOOSE ROCK 

A road construction contract provided for the 
division of the material moved into three classes, 
denominated earth, loose rock, and solid rock— 
specifying that all sand, clay, loam, gravel and 
other material not included in the classification 
for loose and solid rock should fall in the class 
called earth. It defined the class loose rock to 
include all slate, shale, or other rock which can- 
not be plowed with a 10-inch road plow and four- 
horse team, but which can be quarried or loos- 
ened with a pick, and the class solid rock to 
include all rock in masses which cannot be 
loosened with a pick. The Minnesota Supreme 
Court held, by a divided court, Foley Bros. v. 
St. Louis County, 197 N. W. 763, that the trial 
court was amply justified in finding that, where 
the ground was so infested with boulders that it 
was impracticable to plow it, the whole mass so 
filled with boulders should be classified as loose 
rock, 


COUNTY COMMISSIONERS CANNOT CONTRACT WITH 
LANDOWNER BEYOND AUTHORITY 

The Kansas Supreme Court holds, Haucke v. 
Board of Comrs. of Morris County, 224 Pac. 
64, that a county board of commissioners, in es- 
tablishing and opening a public road, has no 
authority to enter into a contract with a land- 
owner through whose land the road is laid to 
build and maintain a chute or runway across and 
under the highway through which live stock 
can pass from one tract to the other. In the 
absence of express authority the damages sus- 
tained by a landowner cannot.be adjusted or 
allowed in any manner other than is prescribed 
by statute, and the landowner cannot insist on 
the fulfillment of promises or agreements which 
the board was without authority to make. 


METHOD FOR ABATEMENT OF FIRE HAZARD 


The Washington Supreme Court, City of 
Seattle v. Seibert, 225 Pac. 67, holds a fire hazard 


defined and forbidden by a general ordinance, 
may be abated in any lawful manner other than 
that provided in the general ordinance, and a 
special ordinance directing the corporation coun- 
sel to take proceedings for its abatement is not 
invalid because the method is different from that 
provided by the general ordinance. 


MUNICIPALITY NOT LIABLE TO SURETY FOR MONEY 
PAID CONTRACTOR’S ASSIGNEE BEFORE DEFAULT 


The Kansas Supreme Court holds, United 
States Fidelity & Guaranty Co. v. City of Pitts- 
burgh, 225 Pac. 83, that a city government may 
lawfully bind the city to pay to an assignee of 
a creditor of the city a sum of money actually 
due the creditor at the time the city government 
approved the assignment and ordered payment 
thereof. 

A bonding company guaranteed performance 
of a sewer contract and on the contractor’s de- 
fault after he had completed most of the work 
and had been proportionately paid therefor, the 
bonding company finished the job and sued the 
city for a sum paid to a bank under an order 
and assignment by the contractor and accepted 
by the city before the contractor’s default, but 
not actually paid until such default. The bond- 
ing company claimed that the city should have 
withheld the money from the assignee and 
handed it over to the company. It was held that, 
the money being due to the contractor when it 
was assigned, and thereafter due to his assignee, 
it was neither a deferred payment nor a retained 
percentage to which the bonding company could 
lay claim under its contract of indemnity with 
the contractor, nor as the contractor’s successor 
in interest. 


CONSTITUTIONAL LIMITATION HELD NOT TO PREVENT 
INDEBTEDNESS FOR FILTRATION PLANT 


The Washington Supreme Court holds, by a 
divided court, McCarthy v. City of Kelso, 223 
Pac. 151, that the constitutional limitation on 
municipal indebtedness does not apply to the 
construction of a water filtration plant for the 
preservation of the health and lives of the cit- 
izens where the state board of health had di- 
rected the discontinuance of the water from its 
existing waterworks and there is no other 
method whereby wholesome water can be sup- 
plied. 


SUFFICIENT DESCRIPTION OF PROPOSED IMPROVE- 
MENT IN RESOLUTION 


The California District Court of Appeals, First 
District, holds, Walsh v. Swanson, 222 Pac. 190, 
that the general description of a proposed street 
improvement in the resolution of intention is to 
be read with the plans and specifications adopted 
for the improvement and referred to in the reso- 
lution, and a description as “the construction 
of an artificial stone sidewalk of the full official 
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width, where not already constructed, at least 
six feet wide,” was held sufficient. 
BINDING EFFECT OF ACCEPTANCE OF PAVING IM- 


PROVEMENT PLANS—POWER TO ACCEPT BIDS 
HELD NOT DELEGATED 


In an action against an abutting owner to re- 
cover his proportionate share of street paving, 
the Louisiana Supreme Court holds, City of 
Shreveport v. Levy, 98 So. 431, that where all 
the interested parties, the city, the property 
holders, and the contractors, had accepted the 
plans and specifications, neither could be held to 
complain, on completion of the work, that the 
city council did not prepare the plans and speci- 
fications, as required by statute. The fact that 
the council referred the bid to the commissioner 
of streets and parks and to the city engineer for 
examination and report was not a delegation to 
others of the council’s power to accept the bid, 
no power to accept or reject the bid, or to alter 
or amend it in any respect, being delegated to 
these officers. 


ROAD-GRADING CONTRACT; PAYMENT FOR REMOVAL 
OF BREAKAGE AND SLIDES; ENGINEER’S MONTHLY 
ESTIMATES HELD NOT CONCLUSIVE ON CONTRACTOR 


The West Virginia Supreme Court of Appeals 
holds, T. Towles & Co. v. County Court of Sum- 
mers County, 121 S. E. 93, that under a road 
grading contract at a specified price per yard, 
providing that work done beyond the lines and 
grades shown on the plan, or as given, except as 
therein provided, or any extra work done with- 
out written authority, will be considered as un- 
authorized and at the contractor’s expense, and 
will not be measured or paid for by the county, 
but that the contractor shall remove all break- 
age and slides, and that all excavation will be 
measured in its original position by the cross- 
section method, to ascertain the amount of ma- 
terial removed, which cross-section will include 
all breakage or slides removed, not attributable 
to carelessness on the part of the contractor, 
work done beyond the lines shown on the plan, 
or rendered necessary by reason of deviation 
from the lines, without authority of the county 
court or its duly authorized agent, is not to be 
measured, and the contractor cannot recover 
therefor. 

The contractor was held entitled to all break- 
age and slides removed by him, due to the use 
of explosives in shooting the materials, unless 
they were caused by his carelessness, or unless 
he fraudulently used excessive numbers or sizes 
of charges and thereby increased the yardage. 

The county engineer’s monthly estimates of 
work done and materials furnished on which 90 
per cent of the whole was to be paid were held 
to be mere estimates or approximations thereof, 
and, in the absence of express and unequivocal 
terms in the contract making them so, they were 
not final and conclusive on the contractor as to 
quantities. Their main purpose, under such a 
contract, is to furnish a basis upon which 
monthly payments are to be made to the con- 
tractor; and in an action by the contractor for 
the balance claimed by him to be due for the 
excavation, the defendant claiming that he had 
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been paid for all excavation done, after final 
estimate by the engineer, but which payment 
was accepted under protest, it was held error to 
instruct the jury that the monthly estimates 
could not be impeached, except for fraud, mis- 
take or caprice amounting to fraud on the con- 
tractor.. 


BUILDING LINES WHERE STREAM RUNS THROUGH CITY 


The West Virginia Supreme Court of Appeals 
holds, City of Welch v. Mitchell, 121 S. E. 165, 
that a city, authorized by its charter to make 
proper regulations for guarding against danger 
or damage from fire, water, or other element, 
and to regulate the construction of buildings, 
may, as a proper exercise of its police power, 
adopt reasonable restrictions for buildings upon 
lands along a stream flowing through the city, 
so as to avoid danger from floods. To this end 
it may adopt an ordinance fixing building lines 
on each side of the stream, beyond which it may 
prevent the owners of lands bordering thereon 
from constructing their buildings, even though 
their title extends to the middle of the stream; 
and if the restrictions be reasonable, a riparian 
owner is not entitled to compensation for that 
portion of the land he is thus forbidden to use. 
But the city should not change uniformly fixed 
building lines on each side of the stream with- 
out notice and hearing. And the city cannot 
after adopting an ordinance fixing building lines 
30 feet from each side of the middle of the 
stream, by subsequent ordinance permit owners 
on one side to encroach beyond the building line 
and prevent owners on the other side from build- 
ing up to the line as originally established. 


TOO LATE TO OBJECT TO PAVING IMPROVEMENT 
AFTER COMPLETION AND ACCEPTANCE 


The Georgia Supreme Court holds, City of 
Bainbridge v. Jester, 121 S. E. 798, that it was 
too late for abutting owners to object to the 
validity of paving assessments after the comple- 
tion of the work and its acceptance by the city 
authorities, especially after the city council had 
afforded ample opportunity to the complainants 
to object to the execution of the contract and 
the consequent assessments. 


BUILDING ORDINANCE FAILING TO SPECIFY RULES 
AND REGULATIONS HELD VOID 


The West Virginia Supreme Court of Appeals 
holds, State v. Town of Ripley, 121 S. E. 725, 
that an ordinance which fails to specify rules and 
regulations for the erection of buildings and 


. their location within the corporate limits, but 


grants to the common council the right to grant 
or withhold its permission to erect buildings 
thereon, is void. There being no valid ordinance, 
mandamus would not lie to compel the common 
council to grant a building permit. 


PAVING SEVERAL STREETS AS A SINGLE 
IMPROVEMENT 


The North Carolina Supreme Court holds, 
Leak v. Town of Wadesboro, 186 N. C. 683, 121 
S. E. 12, that when an improvement of streets 
by a municipal corporation constitutes a single 
scheme, the ordinance may provide for the pave- 
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ment of several streets, a single street, or a por- 
tion of a street; and when streets are practically 
similar and are to be paved in the same manner 
and with the same material and are grouped as 
a unit, in the absence of provision to the con- 
trary, they may generally be treated as a single 
improvement. Physical connection between the 
different portions is not absolutely essential. 

CITY NOT PRINCIPAL CONTRACTOR UNDER WORK- 

MEN’S COMPENSATION ACT 

The Virginia Supreme Court of Appeals holds, 
Bamber v. City of Norfolk, 121 S. E. 564, that a 
city is not a principal contractor so as to be 
liable as such under the State Workmen’s Com- 
pensation Act for the death of an employe of 
an independent contractor erecting a standpipe, 
part of the city’s water system. 

UNAUTHORIZED SIGNATURE TO IMPROVEMENT 


PETITION CANNOT BE RATIFIED AFTER 
PASSAGE OF IMPROVEMENT ORDINANCE 


The Arkansas Supreme Court holds, Lipscomb 
v. Blauz, 258 S. W. 624, that an attempted ratifi- 
cation of an unauthorized signature to a street 
improvement petition after passage of the im- 
provement ordinance was unavailing, and, the 
council having no authority to pass the ordinance 
creating the district, the commissioners were 
enjoined from attempting to proceed under it. 


RESOLUTION RESCINDING FORMER RESOLUTION TO 
PURCHASE LAND 


A city council passed a resolution appropriat- 
ing a sum for the purchase of land for a city hall, 
and subsequently, before the expiration of the 
time during which the mayor had the right of 
veto, it adopted a resolution indefinitely postpon- 
ing the resolution of purchase. The Wisconsin 
Supreme Court holds, Winninger v. City of Wau- 
pun, 197 N. W. 249, that in passing the second 
resolution indefinitely postponing the resolution 
of purchase, the council intended to and did 
effectually dispose of such resolution, and such 
action resulted in rescinding the offer of pur- 
chaser therein. 


CONSTRUCTIVE NOTICE OF CONDITION OF MANHOLE 
FOR JURY 


In an action for damages for injury caused by 
stepping on the lid of a manhole over a catch- 
basin in the sidewalk, which tilted and slipped, 
letting plaintiff's leg into the cavity, it was held, 
Bayne v. Kansas City (Mo. App.), 263 S. W. 450, 
that whether the manhole cover was in a danger- 
ous condition, and whether such condition ex- 
isted for such a length of time as to give the city 
constructive notice, were questions for the jury. 
CONSTRUCTION OF PROVISION MAKING ENGINEER’S 

DECISION FINAL 

The contract of a road district engineer pro- 
vided that he should do all the engineering work 
connected with the improvement and pay all the 
expenses incident thereto for a percentage of the 
construction cost. 

The specifications prepared by the engineer 
were made a part of the contract, and it was pro- 
vided, among other things, that the engineer’s 
decision as to the meaning of all specifications 
should be final. The Arkansas Supreme Court 
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holds, Connelly v. Parkes, 255 S. W. 22, that un- 
der this provision the engineer’s decision as to 
the number of employees necessary to assst him 
in laying out and measuring the work and in- 
specting the materials and the compensation 
therefor was final. This provision of the con- 
tract was held to have reference wholly to any 
controversy that might arise between the district 
and the contractor as to the meaning of the spe- 
cifications in the contract. It had no reference 
to the interpretation of the contract provisions, 
or of the specifications, in determining any issue 
that might arise between the contractor and the 
engineer as to the individual and personal duties 
and liabilities of one to the other growing out of 
their respective contracts with the district. 

The running of levels, setting slope stakes, and 
inspecing materials was held to be “engineering 
work” within the contract, and not work for the 
contractor, for which he must pay, notwithstand- 
ing the contractor’s agreement provided that he 
should “furnish such reasonable amount of help 
as the engineer may desire in laying out and 
measuring the work or inspecting material.” 
MUNICIPALITY’S LIABILITY FOR SETTING FIRE TO 

BUILDING BY BURNING RUBBISH 
PILED IN STREET 

The Missouri Court of Appeals holds, Adams v. 
City of Frankford, 251 S. W. 125, that municipal- 
ity in clearing a street of weeds, brush and small 
trees was acting in a private or ministerial capacity 
and was liable for the negligence of its servant in 
causing brushwood to be piled close to a barn and 
burned, setting the barn on fire. 

EFFECT OF PROVISION FOR ARBITRATION IN 

PUBLIC CONTRACTS 

Contracts which provide for arbitration of ques- 
tions in dispute before bringing action are enforc- 
able. A city is entitled to its right not to be sued 
upon the failure or refusal of a contractor to 
arbitrate differences and at the same time engages 
in delay in the performance and completion of im- 
portant public works, as_ is the contractor entitled 
to the benefit of a plan insuring a prompt and inex- 
pensive adjustment of compensation he claims to be 
due him, where they enter into a contract to that 
effect. The Washington Supreme Court holds, Jack- 
son v. City of Walla Walla, 226 Pac. 487, that the 
rule applies especially where the contract provides 
that arbitration shall be a condition precedent to any 
action at law, but where the contractor has aban- 
doned the work it was not contemplated in the con- 
tract that the city could be called upon to arbitrate 
with him after he had abandoned the contract, or 
lose its right to contend that it could not be sued 
in an action at law if an appeal to a board of arbi- 
tration was not taken before the contractor had ter- 
minated the contract. 


DRAINAGE INCLUDED IN PAVING EXPENSES 
The Minnesota Supreme Court holds, In re 
Meyer, 197 N. W. 970, that drainage is an in- 
dispensable part of a paving project, the cost of 
which may be properly included in the general 
expense of the improvement. The inclusion of 
the engineer’s expenses is a question particular- 
ly for the council and the trial court. 
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